>¥ i 


| 


Hin 





* i 
L | 
*— Key 


| 
| 


Scientific American Supplement, Vol. XX VIIL,No.714 t NEW YORK, SEPTEMBER q, 1889. 


Scientific American, established 1845. ) Scientific American and Supplement, $7 a year. 


THE KRUPP MONUMENT IN ESSEN. Cognac to vessels of that class of from 100 to 150 tons| concrete or macadam. Others are simply macadam- 





THE city of Essen has erected, and unveiled on July 14, 
a statue of her world-renowned son Alfred Krupp, who| River. There is an excellent quay extending from 
died about two years ago. The Berlin sculptor, Scha-| Pont Neuf (a beautiful stone bridge which connects 
per, was chosen from a number of competitors to carry | the town and the faubourg) about 400 meters down the 
out the work, the decision of the judges being influenc-| stream. The town and the faubourg both slope gently 


ed by his statues of Bismarck and Moltke. 


This new | 


burden. It is estimated that two-thirds of the brandy | ized with the soft native cretaceous stone. The side- 


made here is shipped to the sea coast by the Charente 


down to the river, thus insuring over its paved streets 


work of his stands on a plain graaite pedestal in the | perfect surface drainage. 
market place between the Evangelical church and the | 


Rathhaus. 


The streets, as a rule, are very narrow and inex- 
pressibly crooked. The principal ones are paved 


The artist fulfilled the task set him in the most thor-! with Belgian blocks, laid on a deep foundation of 


oughly realistic manner, 
bringing out the character- 
istics of the man. He has 
shown perfectly the bearing 
and expression of the leader 
whe, climbed steadily from 
smalt beginnings by caution, 
perseverance, and energy, 
until he became the master of 
an establishment which was 
the only one of its kind, its 
15,000 workmen and other em- 
ployes forming a community 
by themselves. The artist has 
represented him as standing 
with his right hand on an 
anvil and his left, which holds 
his crushed cap, resting on 
his hip. He is clothed ina 
comfortable jacket and high 
boots, just as he was seen 
daily at his works. The sta- 
tue gives a good idea of his 
character, as well as of the 
external man, and in looking 
at the erect, sinewy form and 
quiet face, one feels clearly 
that only a life rich in works 
and with a real, well-defined 
aim could stamp that reso- 
lute and thoughtful expres- 
sion on the nouth and eyes. 
Schaper’s statue of Krupp, 
which will always be a true 
and lifelike portrait of Essen’s 
most noted citizen, is a new 
proof that the modern realist 
can give a correct representa- 
tion of life in plaster. It is 
proposed to erect a second 
statue of Krupp directly on 
the ground where he worked. 
—Illustrirte Zeitung. 


COGNAC AND ITS WORK- 
ING CLASSES. 


REPORT OF CONSUL EARLE. 
THE TOWN OF COGNAC. 


THE town of Cognac is one 
of the most ancient in this 
section of France, its history 
stretehing back through the 
Middle Ages to the Roman 
invasion of Gaul. The pre- 
sent town, however, may be 
dated from the time of Fran- 
cis I., of Catherine de Medici, 
and the religious wars. At 
these epochs Cognac was a 
place of considerable import- 
ance, first from the affection 

rancis always bore it (his 
birthplace), the frequency of 
his visits here with his court, 
and the privileges and im- 
munities he conferred on the 
town; and later by the im- 
portance attached toit froma 
strategic point of view by 
the Admiral de Coligny, the 
Prince de Conde, the Count 
de Harcourt, and others, and 
was the scene of many battles 
and sieges between those cap- 
tains. I mention these his- 
toric facts to give some idea 
of the physical appearance of 
the town, the plat and plan 
of which, I take it, are much 
as Francis I. and Charles 1X. 
left it. ' 

It is nearly circular in form, 
of a radius of about 1 kilo- 
meter (kilometer=0°621376 of 
& wile), and is divided into 
two unequal parts by the 
Charente River. The bulk 
of the town, say two-thirds, 
lies on the left bank of the 
Stream; that on the right 
bank is called the Faubourg 
St. Jaeques. The Charente 
18 Navigable as high as An- 
gouleme to small schooners 
and luggers, but as high as 
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THE STATUE OF ALFRED KRUPP, AT ESSEN. 


walks are also very uarrow, paved with granite or 
hard artificial stone, and curbed and guttered, as a 
rule, with granite. There isan extensive park, extend- 
ing more than a kilometer up the river from Pont 
Neuf, and many smaller open spaces scattered through 
the town, where the inhabitants can get fresh air in 
summer. Among the latter are Place Frangois L., Place 
de la Corderie, Place Beaulieu, Place de la Salle Verte, 
Place de la Sousprefecture, All these places, except 
that of Frangois L., are planted out with trees and sup- 
plied with. benchee. In the 
summer these open spaces are 
frequented by rich and poor 
alike, and in all seasons, when 
the weather permits, they are 
used by the children as play- 
grounds. 
The town is supplied with 
water from the River La 
Douce Charente (the sweet 
Charente, it is called), and 
above and below the pump 
house for certain given dis- 
tances the stream is rigidly 
»0liced to see that the water 
is not polluted. The ne | 
of water is abundant for ail 
domestic and sanitary pur- 
poses, and is apparently quite 
pure. There are many public 
plugs or hydrants where the 
poor, who have no water con- 
nections in their houses, can 
supply themselves. 


HOUSES AND HOUSE RENTS. 


The geological formation is 
a soft, white cretaceous stone, 
which seems to underlie the 
whole country at quite a shal- 
low depth. This stone is 
easily quarried and the quar- 
ried stone easily dressed. The 
latter operation is usually 
done by a single workman, 
who saws the blocks into such 
sizes and shapes as he chooses 
with an ordinary cross-cut 
saw, and afterward smooths 
off the blocks with a plane 
like a jack plane. 

From the abundanee and 
cheapness of this stone it 
forms almost the only build- 
ing material used in the con- 
struction of the walis of 
houses. Where brick is em- 
ployed at all, it is generally 
only as an outer coating, or 
veneer, on the front wall, the 
rest being of rubble stone. 
Hence I may say that almost 
all the houses are built of 
stone, the better ones faced 
and trimmed with sawn stone 
and the commoner ones. of 
rubble stuccoed, and all are 
roofed with red corrugated, 
earthen tiles. My observation 
is that for this climate the 
houses are, as a rule, comfort- 
able, and the rents dewanded 
for them are not high. An 
ordinary family of working 
people would require, for ex- 
aimple, a kitchen, two bed 
roows, a share of a cellar, and * 
a share of an attic. These 
accommodations would cost 
them from 200 to 250 francs a 
year. 


THE BRANDY INDUSTRY. 


The brandy trade is the 
principal if not the sole in- 
dustry of Cognac. This in- 
cludes the distillation of the 
celebrated brandies, the 
blending of them and their 
preparation for market or 
export. Around these indus- 
tries, of course, are clustered 
others, as hoop and stave 
making, cooper sho case 
making, glass blowing, litho- 
graphing labels, etc., not to 
speak of others directly con- 
cerned in the production and 
manipulation of the brandy. 
In former years, before the 
ravages of the phylloxera on 
the vines of La Charente be- 
gan to be so severely felt, the 
great plain lying southeast of 
Cognac, an ellipse of about 15 
by 25 kilometers, was one vast 

neyard. Here was produced 
the grand fine champagne 
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which gave to the brandies of this part of France the 
pre-eminent name of cognac. hese vines have dis- 
appeared, however, alinost to a root, and all those 
who formerly made good livings by tilling and pran- 
ing the vine and gathering the rich harvest find their 
vocation gone. 

It was formerly the custom—and still is when any 
one is lucky enough to have a vineyard which the 
phylloxera has spared--for each small proprietor to 
make his own wine and to distill from it his own 
brandy. These brandies—new or old, according to the 
ability of the producer to hold them to age—are sold to 
the great export houses, whose names we see on the la- 
bels of the bottles of cognac in American restaurants. 
By these latter the brandies are simply blended. Asa 
matter of fact, I believe but little brandy is distilled 
by the houses best known in Americain connection 
with cognac. Of its adulteration, and whence is de- 
rived the materials for its legitimate production, I 
have nothing to sayin this place. My predecessor, 
Mr. Malmros, has already treated ably of that subject 
iu his report on cognac brandy to the departnient, De- 
cember 16, 1888. It is enough for my purpose to say 
here that the vines of the grand champagne, or, in 
other words, the environs of Cognac, are dead, and those 
who were formerly protitably employed in the culture 
of the vine and the manipulation of its products are 
either not employed or are inadequately so. To the 
former class belong the old people, the women and 
children, all of whom could make themselves useful 
during the harvest, ete.; to the latter adult men, 
trained to that work, and, so far as it is concerned, 
skilled laborers... These latter are now degenerated into 
common hands in consequence of want of work in the 
fields. Both these classes have come in great numbers 
from their hamlets to Cognac to try to earn a living, or 
get one somehow, in town. Asis to be expected from 
such an influx of unskilled labor, the price of that 
commodity has gone down. Many have not succeeded, 
in getting any work, and great poverty and beggary are 
frequent. 

A custom prevails here among those who can afford 
it of distribution of alms to the poor on the day of the 
interment of a member of the family. These alins may 
take the form of a loaf of bread or a sum of money, 
varying from a few sous to several franes, to each poor 

erson who applies. Several days ago the remains of 

r. Martell, a member of the great house of Martell & 
Co., were brought here for burial, and, notwithstand- 
ing the cold, drenching rain, the streets were thronged 
with the poor in all stages of | gS py | seedy mid- 
dle-aged men and women and old crones, bent double 
with age and clothed in rags, to young, wretched-look- 
ing females carrying and leading half adozen misera- 
ble children. The last I discovered, however, was a 
dodge. The aumone was distributed during three 
days, and when a single poor person presented him or 
herself, they got a certain small sum of money. When, 
however, they were accompanied by children, they got 
larger alms. Hence, the babies and ragged urchins of 
a — were pooled and carried and led in squads by 
different women, at different hours, and on different 
days. One of Mr. Martell’s employes told me that 
there were over two thousand who applied the first 
day, and on the two following days I did not observe 
much diminution in the throng of miserable-looking 
folk on the street. Of course, the major part of these 
were “repeaters.” But this episode will give some idea 
of the amount of poverty there is here. 

WAGES. 

The average wages which workingmen get in Cognac 
may be stated to be from 48 to 58cents a day. Of 
course, skilled laborers, as distillers, blenders, master 
coopers, ete., get more, but, as a general rule, when I 
ask an employer how much he pays his men, he gives 
me the above figures. Girls one women in service get 
from $1.93 to $3.86 a month, board and lodging. For 
this they do the family work. Charwomen working by 
the day, sewing women, etc., get 40 cents when they 
board themselves, and 28 cents where their breakfast, 
eaten at noon, is furnished them. 

These prices, one would say, are not so extremely low 
if the necessaries of life are cheap in proportion. Such, 
however, is not the case here. What we call in the Unit- 
ed States the necessaries of life are not by any means 
cheap, and many articles classed by us under that 
head are much dearer here than at home. All articles 
of clothing, except cotton goods, are cheaper here than 
in the United states. Shoes and hats don’t count for 
much, as the poor universally wear wooden shoes and 
home-knit caps. 

FOOD. 


Bread here is literally the staff of life and the princi- 
pal article of food. One sees every day people on the 
street carrying on their heads and under their arms 
great loaves of coarse, dark-colored bread weighing 
from 6 oe up; some of the loaves look big enough 
to weigh 25 pounds. My charwoman—who boards her- 
self—tells me that she, her husband, and their little boy, 
a lad of ten, eat a 6 pound loaf of bread a day. They 
have also some cheese, and for drink a something they 
call piquette. It is made by soaking fresh or dried 
grapes in water, adding a little brown sugar, and let- 
ting it ferment. They also make it of bruised apples 
and the cores and parings of apples used for other pur- 

They have coffee sometimes, meat rarely, and 
even then the cheaper parts. Vegetables in the sum- 
mer are abundant and cheap, and form an important 
part of the bill of fare. Roasted chestnuts are also 
much employed as an article of food. They are ex- 
tremely economical, wasting nothing, and making 
everything go as far as it can. 

Thus the people live, and I suppose there are few 
who know any other order of existence who much envy 
them their lot. It has not always been so here, however. 
Before the destruction of the vineyards this was one of 
the most prosperous parts of France. Even now much 
is hoped for from the investigations of the committee 
of viticulture, and many vines are now being planted 
out, some on native and some on American roots, The 
result remains to be seen. 








CANADA doesn’t produce enough pork in a year, the 
Ottawa Free Press says, to supply one ordinary gang 
of lumbermen, and thousands of barrels are annual! 
imported from Sesaage for the lumbermen, whic 
accounts for the fact that the Canadians have decided 
not to raise the duty on mess pork. 





ON THE OBSERVATION OF SUDDEN 
PHENOMENA.* 


8. P. LANGLEY. 


By a sudden phenomenon is here meant one of that 
large class where the occurrence is awaited without the 
observer's previous knowledge of its exact instant, and 
of which familiar examples may be found in the burst- 
ing of a rocket, the appearance of a meteor, or the 
emergence of a star from behind the moon. A great 
part of all the phenomena of daily life, as well as of 
selentific observation, are of this kind, though the im- 
portance of a special instance of another class (I refer 
to the gradual and foreseen approach of a star to a 
wire) has drawn to this latter such particular attention 
that we are apt to think only of it when ‘ personal 
error” is in question. 

When, in an observatory, we study the means taken 
to record the precise time of the transit of astar, we 
find that the precision of modern apparatus has re- 
duced the error which we may expect in almost any 
part of the mechanism to an extremely minute amount 
which may be calculated to the fractional part of the 
one hundredth of a second. I say ‘‘ almost,” for, as 
we are all aware, there is one notable exception, at 
least until photography can be made to intervene. 
The human brain and nerves, and behind these the 
inserutable processes of the will, themselves form an 
inevitable link in the chain of apparatus of observa- 
tion, and here an error may and does arise enormously 
greater than that of all the rest put together. 

We all know that this error varies with the individ- 
ual and theoccasion. It is most constant in the experi- 
enced observer, but even in his case it varies with the 
daily accidents of the human organism, and even with 
him it is presumably constant only for the particular 
observation to which the experience applies. There is 
not even a presumption, I think, that the personal 
equation belonging to an experienced transit observer 
would apply to the same person's notation of the occul- 
tation or emergence of a star, and still less, if possible, 
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to any phenomenon outside his ordinary professional 
experience ; for we must, of course, recognize that we 
earry this fallibility with us in every act of life, and 
that it is just as present when we attempt to determine 
the instant at which a race horse passes the winning 
post as when we seek to note the particular hundredth 
of a second at which astar passes the wire. 

The very words “ personal equation” imply that the 
errors due to this fallibility can be ascertained and al- 
lowed for, and may lead us to think (if we think care- 
lessly) that there is 4 personal equation os ascer- 
tainable ; whereas, as we in fact know, it is only possi- 
ble to apply the correction where long habit has settled 
the amount of error to be expected with regard to 
some one special phenomenon. 

The number of devices for obtaining and correcting 
the personal equation, even in the special case of meri- 
dian observation, is, as those who have studied the 
subject know, surprisingly great. I think Ihave my- 
self examined more than fifty such, and with hardly 
an exception they all exhibit variations on one idea— 
the idea, that is, that the error must have been commit- 
ted first; the committing of the error being assumed 
to be an inevitable necessity, for which subsequent 
correction has to be made. 

Ihave thought, then, that it might be interesting if 
I were to ask you to consider with me what may seem 
at first the somewhat paradoxical suggestion, that 
means may be found by which any individual, skilled 
or ignorant, may make, not only meridian observations, 
but an observation of any sudden visible event of what- 
ever nature so accurately that we need apply no correc- 
tion, because the precision may be, if not absolute, at 
least such that no correction will in ordinary practice be 
needed. I may deceive myself in thinking that what I 
have to suggest involves a novel idea, but I am led to 
suppose so from the fact that I have met no application 
of it in a somewhat extended reading on this point. 

Let me first remark that while such error as that in 

uestion doubtless belongs to all the senses in some 

egree, we are at this moment considering it in connec- 
tion with the sense of sight only. 

When we see anything in motion (let us suppose for 


,instance a passing train on the railroad), we have the 


well known fact that— 

First. An instantaneous photograph is made by the 
_— lens upon the retina, there being a picture form- 

there which is perfectly distinct, but which fades 
out upon the retinal plate in from one-tenth to one- 
quarter of a second, while the perception of this image 
is under ordinary circumstancest sensibly instanta- 
neous ; (but)— 

Second. Nerves convey the distinct impression of 
every part of this picture to the brain, and it is here, 
if we have to act on this impression, that a certain 
time is lost, not only in the carrying of the message 
along one set of nerves and the bringing back the an- 
swer on the other, but in the decision that is being 








, ~~, Read before the Philosophical Society, Washington, D. C., March 2, 
+The writer's observations (Am. Jour. Se.. Nov., 1888) show that ap- 


P time is for perception of the retinal impression, with 
Certain excessively faint lights ; but these are not here in question, 








made by that unknown and inner self which appears 
tous to exert here a more or less conscious act of will. 

In the case of a sudden and startling event, the 
time elapsed may be almost indefinitely great ; and in 
some cases; probably several entire may pass 
without the consciousness of the observer. A very 
imperfectly appreciated interval must occur in all 
cases, for what we have just said applies to every event 
of our daily lives, and the professional observation is 
only a particular instance of it. 

ow, I ask your attention to the practical instan- 
taneity of the formation of this visual picture, which 
is known to be obtained where the duration of 
the phenomenon to be observed is much less than 
the one thousand-millionth of a second, and where we 
have every reason to believe that the actual formation 
of the image on the retina under known ordinary 
conditions requires a time of like order. 

We way say, then, that the casting of a picture on 
the retina is instantaneous. It is fading out that re- 
quires time, and it is while this fading out takes place, 
and even long after it, that the work of perception, 
decision, and action is going on behind the retinal cur- 
tain in thechambers of the brain. Notice, then, that 
while to determine when a phenomenon occurs may 
require, under some circumstances, several seconds, 
and under all ordinary circumstances a notable frac- 
tion of a second, to determine where it occurs requires 
(sensibly) no time at all, for one single impression 
remains on the retina long enough to obtain full re- 
— and to be produced by processes of memory. 

ean make my meaning clearer, perhaps, by using 
the same specific instance as before. Let us sup 
that an accident to a passenger on the passing train is 
the phenomenon, the time of whose.occurrence is to be 
noted, and that this accident is seen from a room in 
which there are two windows looking on the track. 
We must have seen the accident, if it be instantaneous, 
either through the first window or the second. If we 
had been led to anticipate that we should be called 
upon to say through which window we saw it, I think 
we may all admit that there would be no discrepancy 
on this point between different observers, for in this 
ease we are considering only the element of position, 
and the element of time does not directly enter at all, 
so that observers in the same position who had been 
bidden to note through which window they saw it 
would all agree on this point. 

Now a connection can here obviously be established 
between the place and the time, from which we infer 
the latter, if we are granted the knowledge of two 
facts ; the time at which the carriage could have first 
come into view from the first window, and the time at 
which it must have passed out of view behind the se- 
cond ; for if we suppose the speed of the train to have 
been uniform, we have the means of deciding the frac- 
tion of the time when we know the fraction of space. 
Here, then, as in the case of a common clock or chro- 
nograph, or any device where time and space are pro- 
Ey we can infer the former from the latter; only 
et it be observed that we here need no recording ap- 
paratus. What we use is the memory of where the 
event occurred ; in other words, we recall the impres- 
sion on the retinal screen, and have no need to bring 
into use what we way call the time perception appara- 
tus of the brain which lies behind it ; nor dowe tn fact 
need that the object of our observation shall be really 
4 motion, but only that it shall be made to appear to 

SO. 

This last point is all important, and what I ask your 
attention to isan experiment heretofore, I think, un- 
tried, and which is, perhaps, a novel application of the 
fundamental horological idea that time and space 
must be made proportional, for it seems to me that it 
must be theoretically possible, not only in the case of 
the clock or the chronograph, but always, to so con- 
nect the former with the latter that the essential task 
of the observer is to say where any visible event ap- 
wry! occurred, and then let some mechanism out- 
side of himself say when. 

That, at least, is the idea, and if it has, as I hope, 
been clearly apprehended bs 2 you, I will now ask your 
attention to a working plan for carrying it out. 
Numerous different devices have been under my con- 
sideration. I will take one which is primarily designed 
for the observation of any celestial phenomenon, 
though it could very well be adapted to terrestrial 
ones ; and inorder to fix our ideas I will suppose that 
we have an event which we know the approximate 
time of, but which may burst upon us at some frac- 
tion of a second which we want to determine. I will 
assume (merely to fix our thoughts) that we wish to 
note the time at which a star emerges from behind 
the dark body of the moon with an accuracy which 
insures us that we have not made an error so great 
as one twentieth of a second. 

You see I hold in my hand a peculiar eye-piece, which 
has been made to observe this or any other terrestrial 
or celestial phenomenon of sudden occurrence. It can 
also be used for meridian observation, but its special 
field seems to lie in noting an event where no correc- 
tion for personal equation is applicable. This event 
may be anything celestial or terrestrial, from the en- 
trance of Venus on the disk of the sun to the explosion 
of a mine; but, for the purpose of illustration merely, 
let us take it to be the sudden appearance of a star. 

On looking into the telescope we see, in the first 
place, two prominent wires crossing each other at right 
angles, dividing the field of view into four quadrants. 
Now, by a simple mechanism, which I shall shortly ex- 
plain, any object that our telescope is directed on—any 
fixed star, for example—seems to be revolving in the 
field, passing successively through the first, second, 
third, and fourth quadrants. If the star is hidden 
the mechanism is working just the same, and when 
the star appears it must evidently first be seen in some 
particular one of those four quadrants, and experience 
shows that we shall have no difficulty in telling in which 
one. The mechanism itself has recorded for us by a0 
electric contact the limiting instant between which it 
is possible to see the beginning and the end of the 
eycle during which revolution may be supposed to be 
made. Itis not necessary that this cycle should last 
just one second ; but, supposing it (still for illustration 
only) to be a second, if it was seen in the first quad- 
rant, it was seen in the first-quarter of the second ; if 
it was in the second goin some time in the second 
quarter of the second ; in the third, in the third quar- 
ter; in the fourth, in the final quarter. All that we 
have to do in this case is to know in which second it 
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occurred ; for the quarter of a second we may say is 
noted for us by the purely automatic action of the 
optic lens and retina, since the first image on the 
retina must be that of the star as seen in some particu- 
lar one of the four quadrants. 

Going a little further, we will now suppose each of 
the four quadrants, which in turn correspond to quar- 
ter seconds, to be divided into five parts, so that the 
whole circle is divided into twenty. All the observer 
has to say is in which quadrant and in which subdi- 
vision of the quadrant the star appears, to — in 
which twentieth of the second (or other brief cycle) it 

merged. 

° The retioule I have just described is fixed in the focus 
of the eye-piece and does not revolve. What does re- 
volve is a minute double prism of total reflection just 
before the reticule, the middle of whose reflecting face 
lies in the optical axis, and by whose means the optical 
axis is twice broken at a right angle, so that when the 
telescope is directed at a star, the image of the star is 
not seen at the center of the field, but on one side of it. 
If the prism is revolved, the star must appear to re- 
volve in a circle whose radius is nearly that of the side 
of the prism. 

The little prism is turned by a small piece of watch- 
work, but it is not at all necessary that this should be 
exact, since all we demand is that the rate shall be con- 
stant during a second or so—a condition easily secured 
with the most ordinary mechanisin. 

The sketch and the apparatus exhibited sufficiently 
indicate, I think, the simple means by which this is 
brought about. 

Fig. 1 is a section one-half full size. AAA is the 
outer tube, which can be fitted, if desired, into the eye 
end of a telescope. 0b is the inner tube, resting on 
friction wheels, f f, revolved by the clockwork, c, 
about once a second, and recording the time at which 
a key in the observer's hand may be pressed to indicate 
the particular second. This record may be made elec- 
trically by the wires, «2 w, on a chronograph, or more 
simply and directly on a little attached dial like that 
of a recording stop watch. 

p is the prism of deuble total reflection. rv is the 
,0sition of the fixed reticule (shown independently as 
it appears to the observer and of full size in Fig. 2). 

e e are the lenses of a positive eye-piece. J isa lamp 
for giving wire illumination, if desired, when a tele- 
scope is employed. 

ield illumination is readily obtained by making the 
diaphragm in which the prism, p, is set, of translucent 
material. 

Finally, it should be remarked that on removing the 
eye-piece, events may be observed without using — 
telescope. In this, its simplest form, the chronogra 
may ~ on be dispensed with, and the record of the 
second made on an attached stop watch dial, and the 
instrament may thus carry its own complete recording 
apparatus and be more portable than an ordinary 
opera glass, 

I have not found time to use this apparatus on the 
mocn or occultations, but I have, what is possibly 
more to the purpose now, tried it on an artificial star, 
the instant of whose appearance and disappearance was 
independently spentid an a chronograph by ap elec- 
trical contact. Different observers, entirely unskilled 
and ignorant in the use of the instrument, were invited 
to look into it and to determine the quadrant and sec- 
tion in which the star appeared and disappeared. 

I have momentarily mislaid my notes containing in 
full detail the results of four observers, but I can sum- 
mnarize them approximately in saying that after being 
simply told what to note, the average probable error 
(that is, for any single observation) was rather less than 
one-twentieth of a second. As far as I can judge from 
the limited number of instances, the younger the observ- 
erthe betterthe observation. The worst of the observ- 
ers (the oldest), however, had a probable error consider- 
ably less than one-tenth of a second ; the youngest, a 
probable error of something like one fortieth of a second 
which implies, as you will observe, that he not only read- 
ily noted the quadrant and the subdivisions of the quad- 
rant, but also, as a rule, even the part of subdivision 
in which the star was first seen. None of these had so 
much as one hour’s practice. 

The plan in question is easily adapted to meridian 
observations, but for these we have numerous plans for 
correcting personal uation, and the writer may also 
direct attention to the fact of the existence of a distinct 
device (American Journal of Science, July, 1877) which 
practically eliminates the personal error in the very 
act of a transit observation. It is more elaborate than 
the present one, which is so simple that it may be use- 
ful even in longitude work with the transit, though its 
proper field seems to be the observation of sudden 
events ; but, to whatever purpose it is applied, I beg 
leave to present it to your attention less for any inter- 
est that attaches to the particular mechanism exhibit- 
ed than as an illustration of a principle which seems 
to me to have not been employed before in this way, 
and which I trust may have usefal applications. 








WIRE CABLES. 


THE following about acable that was recently re- 
moved from the California street cable road will be of 
interest : 

The diameter of the cable was an inch and a quarter 
when it was laid, but twenty months of constant haul- 
roe Ng wear thinned it down nearly an eighth of an 

Its length was 17,513 feet and its weight 44,604 
Pounds. For nineteen hours a day it kept moving 
every day of the twenty months, am as its speed was 
seven miles an hour, the distance it traveled was 79,800 
miles. It carried nearly 6,000,000 people, or about six 
times the population of the State, and turned over to 
the company $300,000 worth of nickels, being at the rate 
of $15,000 a month or $500 a day. As the total power of 
the road is 400 horse power, it may be calculated this 
os was doing as much hauling while in motion as 
? horses, and as each car hauled by horses uses four 
a a day, the daily work of this cable was equal to 

tat of 800 horses, with a deduction, however, for the 
> power required to move 44,604 pounds of cable. 

Hat cable was composed of six strands of steel wire 
cad.es, each one containing nineteen wires varying in 
= from six to eight wire gauge, and twisted arounda 

at ne core, five-eighths of an inch in diameter. 


—Pacijic Lumberman. 





THE SORBONNE, PARIS. 


THE following sketch of the history of the Sorbonne 
is from Appleton’s Cyclopedia. ; 

Sorbonne, the principal school of theology in the an- 
cient University of Paris, was founded in 1253 by Robert 
de Sorbonne or Sorbon, so called from his birthplace 
in Champagne. He had been a poor student, but became 
chaplain to Louis IX. in 1252, and founded with the 
king’s aid a collegiate school for the gratuitous educa- 
tion of r students in theology. He sccured the ser- 
vices of thice secular professors, Guillaume de Saint- 
Amour, Fndes de Douai, and Laurent Langlois, and 
formed with them, and 16 poor students under his own 
direction, a community which served as a model for 
similar collegiate schools in the universities of France 
and England. The charter granted in 1253 by Louis 
1X. was confirmed and enlarged by Pope Clement IV. in 
1268. Before 1253 theological instruction was given in 
the bishop’s school near the cathedral of Notre Dame ; 
thenceforward it was given exclusively at the Sor- 
bonne. 


ution 


* 








Partie en cours de 


doctors. The college property was vested in the fel- 
lows, and all business was managed in their name. 
perfect equality reigned among them; the holding of 
office implied no superiority or power of one over 
another. No wember of a religous order was admitted 
into their body, and a fellowship was forfeited by en- 
tering such an order. 

The exceeding rigor exercised in the selection both of 
fellows and of commoners was for the purpose of main- 
taining a high standard of intellectual culture among 
the secular priesthood. But the vast lecture halls at- 
tached to the col were open to all pvor scholars in- 
discriminately, and the professors were pledged never 
to refuse to teach any such, while students who had 
means were required to pay the usuai university fees. 
Froin 1258 to 1789 at least six doctors of the Sorbonne 
were constantly employed in giving gratuitous instrue- 
tion. The high standard of excellence thus maintained 
by the faculty, and the large number of distingufshed 
scholars who went out from the Sorbonne to fili the 
highest ecclesiastical and civil offices inevery European 
country, raised this celebrated school to an unrivaled 
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THE NEW SOR 


Robert also founded near the college a preparatory 
seminary called ‘the little Sorbonne,” which was 
destroyed in 1635. when the present church of the Sor- 
bonne was erected on its site. He provided a library 
of 1,000 volumes, which was increased by subsequent 
benefactors, especiaily by Cardinal Richelieu. The 
members of the college (maison de Sorbonne) were 
divided into fellows (sociZ) and commoners (hospites). 
The fellows, composing the faculty, were all secular 
priests, doctors or bachelors in divinity, selected for 
their eminent learning, after undergoing the test of a 
severe public examination, a triple ballot, and teach- 
ing a course of mental philosophy. Besides the strict 
necessaries of life provided in the college, the poorest, 
among them received a trifling stipend. 

The commoners were required to be bachelors in di- 
vinity, werc chosen from among the most talented of 
their class after the most rigorous ordeal, and were 
maintained by the college, but had no voice in its 
government. The fellows were nominated for life. and 
were officially designated ‘‘ fellows or bachelors of the 
house and society of the Sorbonne ;” the commoners 
were styled ** bachelors of the house of the Sorbonne,” 
and their membership ceased on their graduating as 
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BONNE, PARIS. 


pitch of fame and infinence all through the middle ages 
and down almost to its suppression. 

Its controlling power was felt in the contests between 
the University of Paris and the mendicant orders, 
Guillaume de Saint-Amour being the chosen advoeate 
of the former and the uncompromising foe of the friars. 
The Sorbonne was appealed to in the disputes between 
the civil powers and the papacy. and in the great theo- 
logical controversies and long schisms that divided the 
church. It opposed the claims of ultramontanism, de- 
cided against the divorce of Henry VIII. from Cather- 
ine of Aragon, condemned the doctrines of Luther, 
Calvin, Baius, Jansenius, and Quesnel, sustained the 
catholic leagne against Heary of Navarre, and declared 
in 1588 that Henry III. had forfeited the crown. 

The Sorbonne was specially favored by Cardinal 
Richelieu, who rebuilt on a magnificent seale the col- 
lege, lecture halls, and church, besides enlarging the 
library. The first works printed in France were from 
the presses of the Sorbonne. These were established 
in 1469 by Jean de la Pierre, prior of the Sorbonne, and 
Guillaume Fichet, rector of the university. In 1470 
they published Gasparini Pergamensis Epistolarum 
Liber, followed by other publications in Latin, Freneh, 
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Greek and Hebrew. The Sorbonne was suppressed in 
1789, and at the organization of the modern University 
of France by Napoleon I. its buildings became the seat 
of the faculties of science, letters, and theology of the 
academie universitaire; but the faculty of theology is 
scarcely a shadow of its predecessor. 


THE NEW BUILDINGS OF THE SORBONNE, 
PARIS. 


In England we are still fighting about the question 
whether London is oris notto havea teaching uni- 
versity. It is significant that Frenchmen have no 
sort of doubt as to the necessity of such an institution 
in Paris. During the long and splendid history of the 
Sorbonne they have had ample experience of the value 
of a great teaching body in the capital ; and the result 
is that this is one of the institutions in which men of 
all parties take a common pride. 


a common fatherland, which had brought together 
delegates from nearly all the European and American 
universities. M. Hermite next reviewed the mathema- 
tical teaching of the Sorbonne since 1808. M. Chau- 
temps, President of the Municipality, vindicated 
democracy from the imputation of indifference to 
culture, and claimed credit for the body represented 
by him for having founded a chair of French revolu- 
tion history and a chair of evolution. M. Fallieres, 
Minister of Education, dwelt on the efforts and sacri- 
| fices of the republic for the diffusion of culture. He 
referred to the moribund condition of the universities 
on the eve of the revolution, and the want of cohesion 
between the colleges afterward established, and eulog- 





ized the individuality now developed by the provincial 
univorsities.—Nature. 


MEMBERS OF THE ROYAL SOCIETY. 
WE give from the London Graphic an engraving 





pumping began. When ponee’ into the storage 
tanks, this natural brine is as clear and colorless as 
the purest spring water. It is fully saturated, contain- 
oe twenty-six per cent, (by weight) of salt. 

he storage tanks hold about 75,000 gallons each. 
There are twelve of them. The brine remains in these 
—egownas for the gypsum to settle. Gypsum is said 
to universally found with brine both in America 
and inEurope. The tanks are built upon high tresties, 
and from them the brine runs into the evaporating 
pene. These are of steel plate, and are twenty-four 
eet wide, 120 feet long and about twenty inches in 
depth. There are five of these, side by side, with wide 
alleys between them. Beneath them are three fur- 
naces to each pan, where small sized anthracite coal is 
burned with a strong blast from the steam-driven 
blowers. 

Great skill and care are required to run these fires so 
evenly as not to vary the tewperature of the brine in 
the pans. As the water evaporates, the salt forms 
upon the surface, floats there for a moment, and then 


So long ago as 1855 it was decided that new buildings 
forthe Sorbonne should be erected, but the scheme | 
was not really complete until 1881. It was then esti- 
mated that the expense would be 22,000,000 + ona 
formidable enough sum, but one which caused no seri- | 


containing portraits, for the most part very good, of 


leading members of this time-honored society. sinks to the bottom. The size of the crystal is in ne 


portion to the time consumed in its formation. 
— fine-grained salt, for dairy and table use, a constant 
HOW SALT IS MADE. high temperature is absolutely necessary, while at 











ous difficulty, as the city readily undertook to contri- 
bute half of it. The foundation was laid in 1885, and 
now a considerable part of the work is finished. This 
was recently opened, in the presence of the head of the 
state, and the ceremonies on the occasion may be re- 


WE recently had the pleasure of inspecting some of 


| the salt works in the Wyoming and Genesee valleys in 


this State, and found them very interesting. The in- 


| dustry has grown to vast proportions within a few 


garded as affording fresh evidence of the enthusiasm | years, to the great benefit of the consumers of salt, 


felt by educated Frenchwen for all that represents and 
tends to develop the highest intellectual life of the 
nation. Every university has been asked to send 
delegates elected by the students to the celebration ; 





th in giving them superior qualities and in furnish- 
ing these at continually reduced prices. 

For many years Syracuse was the center of the salt 
industry in this State, but it is so no longer. There 


Filling the Balloon in Government House Grounds—a Piiot Balloon up. 


lower temperatures larger crystals are formed. 

When the salt sinks to the bottom of the brine, it 
lies upon the steel of the pan, and must be quickly 
removed, if a high degree of heat is maintained, to 
event its baking there and the pan becoming injured. 

his is done by men with long-handled rakes, who 
dexterously draw the salt upon drips by the sides of the 
pans, where the brine held between the crystals drains 





back into the pans. These men work in the dense 
steam rising from the brine, and, stripped to their 
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A PARACHUTE DESCENT AT BOMBAY. 


and the state, and the city of Paris, agreed to look up- 
on them as their guests during the ten days of festivity 
in honor of science. ‘This part of the programme,” 
says the Paris correspondent of the Daily News, *‘ has 
been well carried out, arrangements having been made 
with different hotels to board and lodge the foreign 
visitors at the expense of the Hotel de Ville and the 
Ministry of Public Instruction. Russia and Germany 
have not accepted invitations, but the universities of 
Great Britain, of the Seandinavian countries, of Bel- 
gium, Holland, Greece, Switzerland, Italy, Spain, and 
the United States are represented. There are about 
700 delegates from these countries, besides a large num- 
ber who have come at their own expense.” 

The fetes began on Sunday evening, Aug. 4, with a 
gala performance of ‘ Faust” at the opera house, 
which the president attended. On Monday, 3,000 per- 
sons assembled in the new amphitheater, an immense 
hall adorned with frescoes. Each delegation had a 
standard bearer carrying the flag of his nation, and 
the members of the various groups were warmly greeted 
by the public as they advanced to the places appointed 
for them, At three o’clock M. Carnot arrived, and 
took his seat on the platform, surrounded by ambas- 
sadors, statesmen, and academicians. M. Ferry, as the 
minister who made the arrangements for the enlarge- 
inent, was much cheered. 

M. Greard, Rector of the Academy, made the first 
speech. He sketched the history of the Paris Univers- 
ity, extolled the events of 1789, and described study as 


great quantities of salt were and still are made by solar 
evaporation ; but in Western New York the brine is 
all evaporated by artificial heat. There are two sys- 
tems in use fur doing this. One is by circulating steam 
through pi in wooden tanks filled with brine, called 
grainers ; the other is by direct heat from furnaces un- 
der steel or iron pans containing the brine. The for- 
mer is said to make salt at the least cost, while the 
latter gives salt of a better quality. 

We spent more time in examining the works and 
processes of manufacture of the Genesee Salt Company 
than any other, and we believe it wil] be of interest to 
our readers to be told how salt is there made. These 
works are at Piffard. in Livingston County, on the line 
of the W. N.Y. & P. R.R., thirty miles south of Roches- 
ter. hey are very extensive, and have a capacity, 
whemfally ranning, of producing 5,000 bushels of t 
per day. The rock salt is here found about 900 feet 
below the surface, and is in layers of different thick- 
nesses, the chief one having sixty-eight feet of pure 
salt. Above this bed of rock salt there is a constant 
natural brine flow. 

Into this salt the wells are sunk by means of drills. 
For several hundred feet these wells are cased with 
eight inch pipe, so as to exelude all flows of water that 
may have surface or other contaminations. Inside 
this casing the piping of the well goes into the salt 
bed, and in it the brine flow rises nearly to the surface, 
No amount of pumping reduces it below this level, 





and it has steadily improved in quality since the 


waists, move about like weird specters. Their work 
requires a high degree of skill, which only experience 
can give. 

In due time the salt is loaded into handcarts, and is 
wheeled away and dumped into storage bins. where it 
remains until the moisture drains away until but little 
remains. It requires from a month to six weeks for 
this to be done. Coarse and common salts are then 
ready for shipment, but salt for table or dairy use has 
to be further dried by artificial heat. For this purpose 
it is raised by elevators to the third story of the im- 
mense storehouse, where it takes a long journey in 
great revolving drums, through which strong currents 
of hot, dry air are steadily forced. We are informed 
that the company has patents covering the essential 
—_ of these driers, so that they are used in no other 
works. 

After passing through the immense driers, the salt 
falls upon screens, which separate the crystals accord- 
ing to the purposes for which the salt is desired. It is 
then packed in linen sacks, branded with the company’s 
name and trade mark, and is shipped to all parts of the 
United States, and even to foreign countries. Consi- 
derable quantities of salt have gone from these works 
to Australia, where it seems to be preferred to that 
taken from England. 

We were especially struck with the whiteness, uni- 
formity of crystal and clearness of flavor of these salts, 
made expressly for butter and cheese. We were shown 





a@ great number of letters from noted cheese and butter 
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makera, which indicate that this salt must be as good 
as it looks, and that is saying a great deal. Many of 
them mention the remarkable fact that it never hard- 
ens or lumps, and when used requires no sifting. Many 
letters oytealy described the great keeping value of 
the salt when butter is held in storage and when 
cheese is kept to ripen with age. 

In most other sections no natural brine flow is found 
above the salt bed, or, if it exists, it is too impure for 
use. There surface water is forced down into the salt, 
and when it becomes saturated, it is pumped up for use. 
As nearly all surface waters contain animal, vegetable 
and mineral matters, the salt produced is necessarily 
affected thereby. 

Near the Genesee company’s works is the Retsof 
mine. Ashaft fourteen feet square is sunk into the 
salt bed and the rock salt is mined and raised to the 
surface very uch as coal is mined. This rock salt is 
used for cattle and for manufacturing purposes. The 
Retsof company makes very large shipments from its 
mine, which is the only one in the United States, ex- 
cept that upon the island of Petit Anse, in Louisiana, 
where the salt bed is at the surface. 

We left the Genesee and Wyoming valleys greatly 
leased that an industry affecting the welfare of every 
armer and dairyman, and, indeed, of every family in 
the land, has there been developed in so sound a man- 
ner, furnishing this staple article in a degree of purity 
and excellence nowhere surpassed, and at the lowest 
price ever known in the history of the world.—Country 
Gentleman. 


ARMOR PLATE.* 


THE experiment made at Kinburn on October 17, 
1855, was decisive. Light was shed, despite the rabid 
opposition of the partisans of the sail navy, who wished 
to see nothing. It was during this year that occurred 
the first serious trials of rifled guns. The artillerymen 
did not succeed at the first move, but they had entered 
a fertile field which was to revolutionize naval materiel 
and give an extraordinary scope to metallurgy. 

In fact, from the very beginning of armor plating, 
artillery set itself to work to regain the superiority 
that it had lost at one swoop, and to find the solution 
of a double problem—that of giving a projectile of 
proper form and hardness a live force sufficient to 

netrate armor plate, and of constructing a gun capa- 

le of supporting the great stress resulting from the 
use of such projectiles. The struggle between the gun 
aod armor plate was open, and its history is the more 
interesting in that it is really the history of the aston- 
ishing progress made by metallurgy during the past 
thirty years. Let no one be deceived about it; this 
struggle between the gun, the destructive element, and 
armor plate, which represents the spirit of preserva- 
tion, has benefited humanity. It is to it that we owe 
the generalization of the use of steel in the construction 
of engines, ships, bridges, railroad material, ete. This 
contest has had varied features. Armor plate first 
conquered the gun, and the latter took a signal re- 
venge; armor plate defended itself, not without success, 
but to-day, unless it makes more progress, it must ad- 
mit its defeat. 

In measure as themetallurgist increased the thick- 
ness of the plating and the resistance of the metal, the 
artillerist transformed his cannon and successively 
adopted various systems of rifling, loading at the 
breech, etc. He modified the proportions of the pro- 
ae. and the powder, and finally increased the cali- 

r until, ten years after the adoption of rifling, he 
had produced guns of a weight that caused some little 
apprehension among the sailors in the first vessels that 
were armed with them. 

Yet, what was the 9144 inch gun which formed the 
armament of frigates of the Flandre type alongside 
of the 100 ton (17 inch) guns of the Italian armorclads 
Italia, Lepanto, and others, alongside of the 110 
ton guns of the British armorcilads Benbow, Sans 
Pareil and Victoria, and alongside of the 75 ton guns 
of our Indomptable type? To-day, all the powers have 
adopted that for their naval artillery, and France, in 
her armament, has regained the rank that she lost for 
a&moment. She for too long a time opposed to armor 
plate the hooped and tubed cast iron gun, thus obsti- 
nately pursuing a fraitless course at the expense of 
large suins of money. 

hile the Creusot works were manufacturing steel 


these errors are no longer but a reminiscence, and the 
last armorclads put in service, the Amira] Baudin and 
the Formidable, are armed with 15 inch guns, which, 
with a charge of 260 pounds of powder, throw a 1,230 
pound projectile with an initial velocity of 1,960 feet. 

As may be seen, there is a great difference between 
the 644 inch cast iron hooped and rifled gun that 
formed the armament of the Gloire and the 15 inch 
steel guns of the two above named armorclads ; and 
) there is just as much difference between the 5 inch 
iron armor plate of this same Gloire and the 22 inch 
steel one of the Amiral Baudin. 

Iron plates soon showed themselves powerless to re- 
sist guns. In measure as the energy of the pieces in- 
creased, shipbuilders demanded a greater and greater 
thickness of metal for their armor plating. In order 
to give them satisfaction, the fertility of the industrial 
mind exhausted itself in vain in combinations ever re- 





While Camwell and Brown, of Sheffield, and the French 
works of Marrel Brothers sent specimens of rolled iron 
to the polygon of Muggiano, the Creusot works op- 
posed to them two plates of a peculiar steel known as 
Schneider metal. ne tests began with the firing of 
a 10 inch gun, and were continued with firing in vol- 
leys with an 11 inch anda 10 inch gun. They ended with 
the 17 inch (100 ton gun), which throws a chilled iron 
projectile weighing 2,000 pounds. 

The Italian commission concluded in favor of the 
Schneider plates, as these alone appeared to it capable 
of protecting a ship at the load line. Conformably to 
the commission’s proposition, the Creusot works had 
poe furnishing of the plates for the Duilio and Dan- 
aoio, 

The result of these experiments and the conclusions 
of the report were the subject of sharp criticism on 
the part of the English press, which found it hard to 
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Fie. 14.—CREUSOT PLATE—FRONT VIEW AFTER 
THE FIRST SHOT. 


newed; but the iron plates failed in homogeneousness | admit the defeat of its manufacturers; but specialists 
as soon as a certain thickness was exceeded, because it|on the other side of the channel were not deceived. 
was impossible to obtain them except by welding, so, | They understood that in manufacturing iron in large 
as early as 1868, the armor plates that were made were | masses they were proceeding in the wrong direction ; 
inadequate. Those of 9inch of the load line of the | and so, in order to utilize their stock of tools,they invent- 
ships of this period, the Monarch and Invincible in Eng- | ed what is called compound metal. To make this lat- 
land, the Ocean and Marengo in Frauce, and the Ve- | ter, steel in the proportion of one-third to two-thirds of 
nezia and Roma in Italy, were perforated at a fighting | iron is run overan iron plate raised to a high tempera- 
distance by the guns with which these vessels were | ture, andthe whole is passed through a rolling will. 
armed. | But the adhesion of the two metals is rarely complete. 
In 1876, the monster guns made their appearance— | In tests with the cannon, traces of separation are fre- 
the Armstrong 80 ton and the 100 ton of the Duilio.| quently observed at the points of breakage, thus 
Metallurgists then discarded iron, and to guns of large | proving a want of homogeneousness in the total mass. 
caliber opposed armor plates of steel and mixed metal Nevertheless, it is necessary to do the English manu- 
(iron covered witha layer of steel). The year 1876| facturers justice to say that by 1880 they had succeed- 
thus marks the end of the first period of armor plating | ed in making compound plates of great thickness hav- 
and the transformation of the plates. |ing a very hard steel face capable of breaking the 
The gun in turn was conquered, and its hard iron| projectiles in ordinary use, and of a quality superior 
projectiles broke against the armor plates. It was| to those of the soft steel plates tested with success at 
again transformed. The artillerist elongated it, mod-|the polygon of Muggiano. But, at the Creusot works, 
ified the nature of the powder and projectile, substi-| important improvements were also being made in the 
tuted cast steel and then forged steel for chilled iron,and | treatment of steel in large masses. 
then the special steels that are now being manufactured. | In France, the partisans of the two systems were un- 
Chrome steel balls, as well known, now pierce the! equally divided. The administration of the vavy, in 
thickest armor plate used up to the present on war) order to settle the question, decided to make extensive 
ships. experiments at the polygon of Gavre before ordering 
A fact that can but astonish one is that the most in-|the armor plates for several ships that were on the 
teresting experiments in firing at armor plate have been | stocks. Appealing to the English and French metal- 
made in Italy. Up torecent years, this young king- | lurgists, it, in March or April, 1880, made some exper- 
dom had remained a tributary to foreigners for its|iments full of interest with a 13 inch hooped and 
armor plates, but it had not been sparing of experi-|tubed iron gun, firing at plates of different makes—a 
ments with a view to providing its navy with the best | Cammell mixed plate, a Creusot hard metal plate and 
means of protection. Let us add that the experiments | soft metal plate from the same works, a Marrel iron 
of the Italian navy have always been made with a sci-| plate, and a Terrenoire cast steel plate. All were what 





entific perspicacity that gives a high technical value to| are called diminution plates. 





Fia. 15.—BROWN PLATE—FRONT VIEW AFTER 


THE FIRST SHOT. 


in large masses and naval constructors were using this 
metal for the hulls of ships, our naval artillery was 
ever seeking to utilize its old stock of tools. Krupp and 


Fie. 16.—CAMMELL PLATE—FRONT VIEW AFTER 
THE FIRST SHOT. 


| the resolutions taken. They therefore merit a descrip-| The commission judged that the Cammell mixed 


tion. plate, which had supported three blows without the 
In 1876, several works were invited to take part in an | wall being exposed, was undoubtedly superior to the 


Whitworth were making guns of steel, while we were| international competition in the trial of 22 inch plates| other specimens. After that came the Creusot hard 


still discussing the efficiency of this metal. To-day, 





* Continued from Surriement, No, 713. 


backed by a wall representing a section of the armor-| steel plate and the soft steel plate, the Marrel iron 
clad Duilio. late, and lastly the Terrenoire cast steel plates, which 
Steel for the first time was coming into competition. shown extreme fragility. 
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‘The success of the Cammell plate decided the admi- 
nistration of the French navy to introduce the com- 
pound metal into France, and so it promised orders to 
several works on condition that they would get up the 
necessary tools; but, at the same time, in the presence 
of the new progress made at the Creusot works, it or- 
dered several lots of armor plates from Schneider & Co. 
Despite their efforts, French metallurgists have rarely 
succeeded in producing compound plates comparable 


to fight with a strong hand and to have satisfaction 
twenty times in order to get a chance to be heard. 
Once, however, the Zimes made its complaints heard, 
but, as there was a powerful national interest in pay: 
—_ were lost inacountercurrent, On the 25th of May 
1883, a 19 inch Cammell plate was attacked at Shoe- 
buryness with the 80 ton Woolwich gun, having a 1,600 
und Palliser shell, The plate, at the first shot, was 
roken into five pieces and the backing entirely dis- 








,| center by a 100 ton gun throwing a Krupp foi 





Spezia: the Brown, Cammel! and Creusot works. The 
ates were of the following thickness: the Brown, 17 
ches; Camwmell,19 inches; Schneider, 19 inches. Accord- 

ing to the programme, they were to be attacked: (1) in — 

8 

projectile weighing 1,830 pounds, with a velocity of 

1,850 feet ; (2) at each of the angles, by a 10 inch gun 

throwing a Krupp forged steel projectile of 400 pounds, 

with a velocity of 2,300 feet. 





Fie. 17.—EXPERIMENTS IN 


with the English ones. The results acquired by the 
latter at Gavre were followed by numerous failures, 
which the manufacturer of steel has not ceased to im- 
yrove. 

. Thus, Cammell took the furnishing of the armor for 
the Chinese armorclad Ting Yuen, built in Germany ; 
but the 8 inch sample plate tested at Dillingen was re- 
jected by the German officers who composed the com- 
mittee. 

These incidents attracted much attention in Italy. 
The armor of the Italia had been ordered at Sheffield 
on the strength of the English experiments and the 
affirmation of the admiralty, which held that the com- 
pound plates had solved the problem; but as it was 
desired to fix the conditions of the receipt of the plates 
that were expected from England, it was decided to 
protit by firing tests to study the question anew. 

Therefore, 19 inch plates were requested from the 
Cammell, Brown and Creusot works. The programme 
demanded that two shots should be fired at each of 
these plates; the first with a live force sufficient to 
perforate 19 inches of iron, and the second with the 
power necessary to perforate a 24 inch plate of iron, 
that is to say, a thickness of iron greater by one-quarter 
than that of the plates experimented with. 

The gun used was a 100 ton Armstrong, one having a 
chilled iron projectile. At the first shot, the mind of 
the commission was enlightened. The target of mixed 
plates was badly damaged, while that of the Schneider 
plate was unharmed. On the second shot, the Schnei- 
der plate again resisted admirably. The Brown plate 
was broken into six fragments, five of which became 
loose and fell in front of the target. The effect of the 
shock on the Cammell plate was still more disastrous— 
nothing remained of it. 

The international contest between a Cammell com- 
apo plate and a Schneider metal plate was continued 
In 1882. 

At the same period, experiments were being made at 
Gavre, France, on some plates designed for several ar- 
morclads. On the 2ist of December, 1881, a trial was 
made of a Schneider diminution plate of ?¢ inches, de- 
signed for the Terrible. It was received with ‘‘ very sa- 
tisfactory mention,” and the commission declared that 
it “considered it superior to anything that had been 
made at Gavre to that day.” 

Later on, among other results, the Creusot steel 
plates for the Furieux and Amiral Baudin were receiv- 
ed with the respective mentions of ‘‘passable” and ‘‘sa- 
tisfactory,” while the mixed plates designed for the In- 
domptable had twice the mention of ‘‘ very mediocre,” 
and the same opinion was passed upon a lot of mixed 
Piates designed for the Requin. The question was no 
onger debatable when it was one of comparing the re- 
sistance of Freneh plates; but a doubt certainly re- 
mained in the minds of certain persons who were un- 
able to follow the progress of all the experiments. The 
English press is very earnest, and is much devoted to 
national interests. It loudly proclaimed the superiority 
of the compound plates, and described with emphasis 
the experiments that had frequently been made upon 
oo Nettle—the vessel charged with the carriage of 

ates. 

When some plates designed for a foreign ship were 
being tested, haste was made to sing anew the triumph 
of the Sheffield works, In France, there was nothing 
like this, but rather a sort of reserve among manufac- 
turers before publicity. At this epoch, the press was 
indifferent to naval affairs. It was therefore necessary 





jointed. ‘It is truly discouraging,” says the Times ina 
melancholy way. Yes; it was so wuch the more discour- 
aging in that victory had just been shouted after the ex- 
periments made at Amager, in Denwark, in which wix- 
ed plates of medium thickness had been tested conjointly 
with a Schneider metal plate. The conclusions of the Da- 
nish commission, which were favorable to the compound 
plates, raised serious objections. The position of the 
plates on the targets had been left to chance, because 
the extreme plates had to be held by only one of their 
sides. It will be agreed, a priori, that chance should 
never enter as a factor into this kind of experiment, 
and the plan decided upon at Copenhagen was due to 
an error of judgment. The method of attacking the 
plates is so important that it is difficult to understand 
the reason why the Danes adopted the defective ar- 
rangements used at Amager. 

However, new experiments were to settle the ques- 
tion definitely. Before giving the order to go to work 
on the armor plate for the Lepanto, the contract for 
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FIRING AT 19 INCH ARMOR PLATE AT SPEZIA. 


All the plates were perforated ; there was no question 
of that with caabele. After the first shot with the 
100 ton gun, an examination of the damages to the tar- 
gets showed it to be certain that the Sehneider plate 
alone would be in a condition to support the four shots 
of the 10 inch gun. 

The destructive effect exerted behind the targets was 
very great in the two mixed plates, the steel covering 
of which was removed in part, leaving alarge surface of 
iron exposed. This isa point that ought to attract atten- 
tion, for it may be asked whether such stripping would 
not be frequent in oblique firing, the ordinary kind of 
firing in naval warfare. 

(To be continued.) 








TRACTIVE POWER OF LOCOMOTIVES. 
THE diagram below gives the tractive power, in 
pounds, of locomotives per pound mean effective steam 
pressure on piston, and is one which will be found very 


NOTE Scales gwe tractive force 
per lb mean effective steam 
pressure on piston ut pounds) 
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which was already prepared with the Sheffield works, 
the Italian Minister of the Navy decided to make a se- 
vere test of some plates placed exactly in the same con- 
ditions, and to compare the results with scientific ac- 
curacy (Figs. 1 and 14 to 17). 

Three works sent specimens of their manufacture to 
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Dvameter of Dring wheel, ins. 


useful in solving all questions relating to size of cylin- 
der for given tractive power, length of stroke, maxi- 
mum diameter of driving wheels, etc., and also tor 
facilitating the comparison of the tractive power of 
different engines. As an example of the use of the 
diagram, suppose we require to know what will be the 











a 


OE A A a EN AP 


—— 


ee ee ee 


ere 


11408 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 714. 


SerreMBer 7, 1889. 








mean tractive power of an engive having cylinders 17 
in, diameter by 22 in. stroke, and driving wheels 60 in. 
diameter. At the point marked 60 in. on the seale of 
diameters of driving wheels at the bottom of the dia- 
gram, witha pair of dividers measure the length of the 
ordinate from the base line up to the line marked 17 
in. diameter, transfer this to the seale to be used 
when length of stroke equals 22 in., and read off 106 
lb. as the tractive force which will be exerted for 
every pound mean effective pressure on the piston, or 
29 
r= = 106. Again, given the diameter of driving 
wheels, length of stroke, and tractive power, required 
the diameter of cylinders: Reduce the tractive to 
pounds per pound of mean pressure, and taking this 
value on the seale to be used for the given length of 
stroke, set it off over the given diameter of wheels, and 
read off the diameter of cylinders required, Other 
uses of the diagram will readily suggest themselves to 
locomotive engineers.—@. R. B., in The Engineer. 


IMPROVED ROLLERS. 


WE illustrate two novel forms of roller, shown at the 
Royal Agricultural Exhibition, Windsor, by Mr. Ed- 
ward Pratt, of the Albert Iron Works, Uxbridge. Fig. 
1 shows a roller designed for manual power and Fig. 2 


DETECTION OF MERCURY IN MINERALS. 


By ALEXANDER JOHNSTONE, F.G.S. (London and 
Paris), Assistant to the Professor of Geology and 
Mineralogy in the University of Edinburgh. 


A STUDENT of modern mineralogy has neither the 
time nor the ihelination to determine qualitatively the 
metallic and non-metallic elements of the minerals 
which are continually being brought under his notice 
by the tedious, if accurate, ordinary wet way analytical 
methods of the chemist. And yet it is of the utmost 
importance that he should be able to identify with 
perfect accuracy the elementary or simple substances 
of the naturally occurring raw materials of his science 
—but in the very shortest possible space of time. 
Accordingly, the most ad vanced mineralogists of to day 
in determining the composition of their ores and vein- 
stones very properly make use, as much as possible, 
of the rapid blowpipe wethods of testing, such as heat- 
ing, with and without fluxes and other chemicals, in 
partially closed tubes, in open tubes, on charcoal, 
platinum, aluminum, in borax, boracic acid, ete. The 
whole department of blowpipe analysis, however, has 
been for the last score of years so sadly neglected, not 
only in this country and Awerica, but also in Germany 
and Scandinavia, where its foundation was laid at the 
end of the last and the beginning of the present cent- 





Fie. 1.—ROLLER WORKED BY MANUAL POWER. 





Fig. 2—ROLLER WORKED BY HORSE POWER. 


IMPROVED ROAD ROLLERS. 


oue worked by a horse, the peculiar feature of which 
is that the animal is carried by the machine, instead of 
drawing it. The construction is sufficiently clear from 
the illustrations. In the horse power roller the horse 
stands upon a moving platform, which he continually 
treads round. 

It need hardly be said that the inventor does not in- 
tend these machines to supersede steam rollers, but 
they are applicable in districts where the former would 
be too expensive, or otherwise unsuitable. 

Ordinary rollers drawn by men are of little use, as 
they cannot be made sufficiently heavy, while those 
drawn by horses have been found unsatisfactory for 
reason that the speed is too great, it being essential to 
efficient action that the motion should be slow. By 
the use of gearing this end can be attained, while at 
same time a heavy roller can be propelled with very 
little power, and taken up steep bills. The speed may 
be varied to suit the weight carried and the work to be 
done. The manual power roller can be weighted to 5 
tons; that for horee power up to 8 tons, while, exclu- 
sive of loose weights, its weight is 444 tons. This type 
of roller has the advantage that no footmarks or dis- 
placewent are caused by the animal's feet, a feature 
of particular value for lawns and gravel paths.—Jn- 
dustries. 





ury, that the mineralogist is not unfrequently, against 
his will and the best interests of his science, forced to 
fall back, for confirmations at least, on the slow pro- 
cesses of present day analytical chemistry. 

With the object in view of completing a working 
system of quick and certain determinations of ele- 
ments, on the basis of Berzelius’ and Plattner’s blow- 
pipe operaticns, the author has spent much time in 
carefully investigating the nature and reactions of the 
known tests, and where these have failed to give, 
under all circumstances, rapid and satisfactory results, 
in seeking for new ones to supply their places. Asa 
result of this search for other and better means of 
identification two new tests have been discovered, one 
for antimony and the other for mercury. 

An account of the former test has already been pub- 
lished in the Chemical News, vol. \viii., p. 296, and vol. 
lix., p. 15; to give a description of the latter is the ob- 
ject of the present communication. 

This new method for the detection of mercury, 
which has been in operation in the author's labora- 
tories for the last six months, depends.on the fact that, 
when a small quantity of iodine in the form of vapor, 
newly liberated from a compound, is allowed to im- 
pinge on metallic mercury, it instantly converts it into 
the characteristic scarlet mercuric iodide. The method 


of applying the test and the various preliminaries ne- 
cessary in every case of blowpipe analysis are briefly 
detailed below. 

The author may here mention that he has very care- 
fully examined all known wercury minerals, and other 
minerals containing em the slightest trace of that 
metal, by his process, which in every case has rapidly 
yielded very satisfactory results. 

The first operation in blowpipe analysis consists in 
heating in a narrow glass tube, closed at one end, first 
the powdered body alone, and afterward, if the pre- 
vious heating affords certain results, the same with the 
addition of a flux. A substance containing mercury 

ields, when heated by itself in the closed tube, a sub- 

imate which is either metallic or non-metallic in char- 

acter. Most compounds of mercury are decomposed 
by heat alone, and so furnish, when subjected to a 
certain temperature, the former sublimate ; but mer- 
ecurous chloride and bromide, and mercuric chloride 
and iodide, and to a certain extent the sulphide also, 
are volatile without decomposition, and accordingly 
produce sublimates of non-metallic luster. All com- 
pounds of mercury, however, when dry and intimately 
mixed with three times their buik of ordinary anhy- 
drous fusion mixture (K,CO,+ Na,CQ,), yield under the 
influence of heat metallic wercury, which condenses 
on the cooler portions of the tube above the assay. 
This metallic sublimate, when unmixed with other 
matters (metallic or otherwise), and in large quantity, 
usually shows distinctly enough its characteristic glob- 
ules ; but when impure and swall in amount the glob- 
ular character is not at all evident, and it may then be 
quite easily mistaken for arsenic alone, and sometimes, 
though rarely, for antimony. In the latter case this 
new process will afford quick and certain means of 
determination, while in the former it should also prove 
useful, as trustworthy confirmation. If the substance, 
then, which is undergoing examination gives with, if 
not without, the aid of flux a metallic sublimate, pour 
into the tube two drops of concentrated nitric aeid and 
immediately afterward a single drop of a fairly strong 
solution of potassium iodide in water. The nitric acid 
at once splits up the iodide of potassium, and the 
iodine is liberated in fumes which act on any mercury 
in the sublimate or in the assay, and instantly pro- 
duce the unique searlet iodide of mercury, which is 
largely thrown up against the sides of thetube. The 
Soy me tri-iodide produced in like manner is brown- 
ish in color, and becomes yellowish after exposure to 
the air for some little time. The arsenic tri-iodide is 
yellow, and this, as in the case of mercury, forms at 
once; but if the bottom of the tube containing the 
excess of nitric acid be heated slightly the fumes from 
that body quickly decompose the iodide, and a spongy 
dark gray mass of arsenic is driven all around the 
upper part, at least, of the tube. In the same way 
the nitricacid quickly decomposes the antimony iodide, 
while it does not act at all nearly so rapidly on the 
mercuric iodide. The table below shows perhaps more 
clearly how this test should be applied in the ordinary 
course of blowpipe analysis. 


tble for the Detection of Mercury in Minerals. 


a. Heat the powdered substance in a small piece of 
hara glass tubing (say with a 4 ineh bore) 
closed at one end. 

+ metallic sublimate is produced. Proceed further 

by 6. 

2. A non-metallic sublimate is formed. Heat a fresh 
portion of the substance mixed with about three times 
its bulk of fusion mixture. A metallic sublimwate forms. 
Proceed further by 0b. 

8. There is no evidence of the slightest volatilization 
—e than water. No mercury is present in the min- 
eral. 

b. Pour into the tube containing the metallic subli- 
mate and assay ‘wo drops of strong nitric acid, 
then at once one drop of potassium iodide solu- 
tion, and heat the bottom of the tube a little. 
A scarlet mass forms and remains on the sides 
= Mercury is present in the body 
tes 


Detection of Very Minute Quantities of Mercury. 


When the mercury occurs in very minute quantities, 
the metallic sublimate described above may not be 
perceptible on the sides of theglasstube. In this case, 
when only the merest traces of mercury are looked for 
in the substance, proceed as follows: Place in the 
closed tube, as already detailed, the mixture of pow. 
dered substance and flux, and introduce on the end of 
a stout wire a small piece of gold leaf, which should 
be held just over the surface of the mixture. Now 
apply heat for a minute or so. Any mercury present 
will volatilized, and the vapor will combine with 
the gold to form a whitish amalgam. Take out the 
wire with the gold leaf on its end after sufficient heat 
has been applied to the mixture in the tube. Touch 
the surface of the leaf which faced the assay with a 
single drop of concentrated nitric acid, and on the top 
of this add a a drop of potassium iodide 
solution ; the fine scarlet iodide will at once very dis- 
tinctly appear on the amalgamated surface of the gold 
leaf if any meréury whatever was present in the body 
subjected to examination.—Chemical News. 





DETERMINATION OF THE THICKNESS OF 
COVER GLASSES ON MOUNTED MICRO- 
SCOPE SLIDES. 


FIRsT some cover glasses of known thickness, as 
measured by ordinary methods, are taken. With a 
microscope the upper and lower faces of one of them are 
observed, which may previously be sprinkled with a lit- 
tle dust. The movements of the micrometric feed screw, 
which have to be made for this purpose, are noted, a 
given eyepiece and objective, a fixed length of tube, 
and also a definite illumination, having been adopted. 
Dividing the known thickness of the cover glass, ex- 
pressed by u“, by the number of divisions expressing the 
movement of the micrometer screw, a coefficient is ob- 
tained, which is to be used in subsequent measure- 
ments. 

When the cover glasses on mounted slides are to be 
measured, both faces are observed through the micro- 
scope, the movement of the micrometer feed screw is 





observed, and this multiplied by ~ coefficient already 
determined will give the thickness in terms of « of the 
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glass. It is of course understood that in this operation | 
the eyepiece, objective, length of tube, and method of | 
illumination should be the same as at first. In order | 
that the eye in all the observations shall exact the | 
same focusing, it is well to place in the eyepiece some | 
fixed cbject, for example, the micrometer. 

Suppose, for example, we have worked with the Zeiss | 
objective D D tube, 155 mm. long, and an illaminator | 
with a diaphragm of 8 mm. aperture, and with test | 
cover glasses 0°146, 0°168, 0°187, and 0°220 nm. thick and | 
have found for the movements of the micrometer screw 


1 
35, 40, 45 and 52 divisions; we will have —- = 4717; 
35 


187 
— = 416; 


220 


~ 


168 am 
—— = 423, giving a mean 
2 


— = 4°20; 
40 45 52 

coefficient 4:20.—Dr. S. Czapski, in Zeitschrift fur wiss. 
Mikroskopie. 


ELECTRO-DYNAMIC REPULSIONS AND 
ROTATIONS. 


THE action of currents upon currents was discovered 
by Ampere in 1820, shortly after the fundamental ex- 
periment of Oersted. The illustrious French physicist 
recapitulates all the laws of it in a classical formula 
that bears his name, and that permits of foreseeing the 
direction of the action and the amplitude thereof for 
two currents of any form, as well as the action of a 








current upon the same. 


change direction very rapidly, even up to two and three 
handred times per second. 

If, in front of this iron core, we arrange a ee 
ring whose plane is parallel with the wagnetizing 
spirals (No. 1), the variable flux traversing this ring 
will induce intense energetic currents, and these, if the 
ring is held in place for a few minutes, will develop a 
sufficient quantity of heat to raise the temperature of 
the ring to such a point that it can no longer be held 
in the hand. Lenz's law teaches us that induced cur- 
rents must be of such a direction every instant as to be 
opposed to the variation in the flux of force produced 
by the primary or inducing bobbin. 

Reduced to this simple phenomenon, the induced 
current; would, so to speak, be set loose, with respect 
to the inducing current, by a quarter period, and un- 
der such circumstances, the sum of the attractions 
would be precisely equal to the sum of the repulsions ; 
there would be no attractive or repulsive action be- 
tween the two circuits by reason of symmetry. This, 
in fact, is not so, because the current induced in the 
secondary circuit puts itself in opposition to its own 
establishment, by virtue of the phenomenon knowa as 
self-induction. he resulting induced current is re 
tarded or started by a certain fraction of the period, 
and symmetry no longer exists. The sum of the at- 
tractions is, therefore, inferior to the suim of the repul- 
sions. 

The repulsion becomes dominant, sufficient even to 
cause the ring to be held suspended in space against 
the forces exerted by gravity. This repulsion is so 
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REPULSIONS AND ROTATIONS 


PRODUCED BY ALTERNATING 


CURRENTS. 


Ampere, however, did not, ana tora sufficient reason, | 
touch upon one of the most interesting cases—that of 
the action of two currents, the second of which is in- | 
duced by the first, since, at the epoch of his researches, | 
induction was unknown. Even after Faraday’s dis- 
covery in 1830, the question remained entire, and these 
peculiar effects were not studied for the first time until 
1884, when Prof. Elihu Thomson, of the United States, 
discovered thew. 

Since that epoch he has studied and extended them 

and has succeeded, thauks to the alternating current 
machine, the use of which is now so widespread, in 
uniting them into a most interesting group of experi- 
ments that have called forth the admiration of scien- 
tists and the astonishment of the numerous visitors 
frequenting the gallery of Liberal Arts at the Universal 
Exposition. 
_ We propose at present to describe the most interest- 
ing and striking of these experiments, reserving for a 
future article a certain number of applications which 
well show that these studies have a practical value at 
least as great as the interest, as regards curiosity, that 
they present. 

_Let us, in the first place, examine the general prin- | 
ciple upon which these experiments are based. When 
an iron core is surrounded with a bobbin traversed by 
alternating currents, it becomes periodically magnet- 
ized in one direction and the other and produces a 
flux of magnetic force, which, starting from zero, in- 
creases, passes through a maximum, decreases, becomes 
null again, changes sign, and again passes through the 
same phases, but in an opposite direction. In appro- 
priate alternating current machines, this flux may 





energetic that it is materially impossible to place the 
ring or a copper disk upon the iron core (or, rather, up- 
on the stand in which the coreis hidden) and to aban- 
don it to itself; and it is with no little surprise that 


| one Sees escaping through the tangent all these objects 


that are deposited upon the top of the stand, and that 
obstinately refuse to lie there after they are left to 
themselves. 

No. 2of the figure shows a variant of this experiment. 
Upon placing a copper ring around the center of the 
core periodically magnetized by the alternating cur- 
rent, the ring, when left to itself, jumps vertically and 
rises to a distance of 16 inches above the core. 

These experiments bring into play electro-dynamic 
repulsions only. The phenomenon may be complicated 
and very curious rotations be produced by rendering 
the field unsymmetrical. 

To this effect we place upon the iron core a half disk 
of copper which covers just half of it. The currents in- 
duced in this disk perform the role of true magnetic 
screens that almost completely suppress the flux of 
magnetic force in the region situated aboveit. On ar 
ranging a copper disk, mounted upon a pivot, beneath 
the iron core, in the region in which the periodical 


| magnetic field has been partially suppressed, the disk 
is repelled in the region where the flux is intensest. 


It 
inclines and takes on a rapid rotary motion around its 
vertical axis (No. 4). 

The same phenomenon of rotation occurs likewise 
with an inducting apparatus having a smaller core and 
placed upon a single half of the disk (No. 5), care being 
taken to prepare a screen of which one of the sides is 
arranged radially so as to make the field unsymmetrical. 





The direction of rotation will always be toward the 
screen. 

Rotations and repulsions may both be produced by 
means of a hollow copper sphere placed in a glass ves- 
sel containing a certain quantity of water(No. 38). The 
sphere will be repelled, and, at the same time, take on 
a rapid rotary motion that persons not familiar with 
_— phenomena of induction will be unable to ex- 
plain. 

The same copper sphere placed upon the stand (the 
selicircular screen being hidden in the cover, of course) 
gives loose to varied motions—rotations, stoppages, 
and shiftings—the diversity of which is due to the re- 
lative position of the screen, of the core of the sphere, 
and of the plane upon which it performs its evolutions 
(No. 6). It is possible also to cause the sphere to re- 
volve in situ by placing it upon a copper rectangle 
forming a sereen, and in which there has been formed 
asmall spherical cavity in which the lower part of the 
ball rests without the repulsions being strong enough 
to dislodge it (No. 7). 

A final experiment (and not the least curious one) 
exhibits both the phenomena of repulsion and indue- 
tion in a striking manner. 

The ring of No. lis replaced witha small annular 
bobbin of insulated wire whose extremities are con- 
nected with the filament of an incandescent lamp (No. 
8). The whole is put into a vessel filled with water and 
arranged above the inducting system. On sending an 
alternating current into this inductor, the incandescent 
lamp is immediately lighted, while, under the influ- 
ence of electro-dynamic repulsions, it tends to rise 
to the surface and stops in an intermediate position 
such that the repulsion, plus the hydrostatic thrust, 
balances the weight of the lamp and of the bobbin. 
The lighting of this lamp in the water, without appa- 
rent external communication, forms one of the pret- 
tiest and most striking experiments that can be per- 
formed far showing the phenomena of induction at a 
distance and their transmissibility through the major- 
ity of media.—La Nature. 





[Continued from Surriement, No. 713, page 11304.) 
CABLE TELEGRAPHY.* 
By PATRICK BERNARD DELANY. 


I HAVE explained to you how a series ot impulses of 
like polarity may appear as astraight line on the —_ 
at the receiving end, according to the frequency wit 
which they follow each other. So also may regular 
reversals become almost a straight line if they are sent 
in sufficiently rapid succession, and they might be sent 
so quickly that no current at all would reach the re- 
ceiving end, the discharge from one completely oblit- 
erating the next. They would strangle each other 
in the cable. Iam convinced, however, that if each 
signaling current is immediately followed bya neu- 
tralizing current of electromotive force, adjusted to 
the static discharge, the speed of signaling may not . 
only be greatly increased, but the received marks will 
be unmistakable. In support of my claim, that by keep- 
ing the cable in astate of stable equilibrium by the 
neutralizing impulses, 1 would state that early last 
summer | transmitted 680 perfect impulses over a cable 
of nearly 1,000 miles in length, having a resistance of 
13,000 ohms and an electrostatic capacity of 240 micro- 
farads, and this with 8 volts—just one-half of the elec- 
tromotive force used on this cable ordinarily. This 
is equal to more than thirty words per minute, and the 
record was as even as if it had been engraved. In Sep- 
tember last, I made two experiments over the Anglo- 
American cable between Duxbury, Mass., and St. 
Pierre, island of Miquelon. This cable is 878 miles in 
length, has a resistance of 8,300 ohms and a capacity of 
256 wicrofarads. The result of these experiments, . 
hurried and unprepared as they were,I have endeav- 
ored to bring to your attention ona sinall seale b 
having the records reproduced in fucsimile. You will 
find them on the sheet. 

Owing to the faint lines made by the recorder, and to 
the fact of the ink being blue, it was necessary before 
photographing to go over the strip with pen and ink, 
which has, to a considerable degree, robbed them of 
their smocth outline, so that they do not appear to as 
good advantage. If you will look at the sheet, I wiil 
give the record of each specimen beginning at the top. 
Number 1 is a portion of the Continental alphabet, not 
sent over the cable, but made locally at Duxbury by 


the presené system of transmission, and by throwing 
the duplex a little out of balance. It muy be con- 
side an ideal specimen. The dots are above, the 


dashes below the horizontal line, represented by the 
long straight lines between each letter. 

he dots you will remember are all made by one 
polarity of current, the dashes by the other. No signs 
of the clogging effect of static capacity are visible in 
this strip, because the signals were not sent through 
the cable. Number 2 is by my system of transmission, 
made under the same conditions. My transmitter puts 
both dots and dashes at the top, or above the horizon- 
tal line. Telegraphers must bear in mind that this is 
the Continental code, several letters of which differ in 
construction from our American Morse. I consider the 
foreign alphabet better than ours. There are no space 
letters, consequently less liability to error. Our code 
is faster, however. The Continental C isan Awerican 
J ; our Q is their F; an Awerican X is a Continental 
L, and soon. It is somewhat puzzling fora sound-read- 
ing operator, knowing both alphabets, to read first one 
and then the other by sound without confusion. I 
have had some experience with this sort of thing my- 
self. On one occasion I asked an English operator over 
the wire how my system was working. When he an- 
swered back ‘‘axx fight,” 1 was content. Now, tele- 
graphists will recognize a dot and a dash for A. Dash 
and three dots for B, and a dash dot, dash dot for C, 
dash and two dots for D, one dot for E, ete. Specimen 
number 8 was received over the Anglo-Awerican cable 
at Duxbury from St. Pierre. By the iong waits be- 
tween the letters you will see that it was sent at a very 
slow speed, perhaps eight or nine words per minute. 
Here we have the effects of choking up of the cable by 
succeeding impulses of like polarity beautifully illus- 
trated. Observe letter B--a dash and three dots. The 
lower loop is the dash, and the undulations at the top 
the three dots. Compare these with the letter 
in speciniens 1 and 2, which were made on a local cir- 
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cuit. The dots in D, F, H and I show the same differ- 
ence, also the dashes where they succeed each other 
as in G—two dashes and a dot. ow you will see that 
if the cable had not the capacity for storing electric- 
ity, the record 3 would be like 1 and 2, plain and 


rapid. 

fou may say you do not see in specimen 3 the step- 
by-step feature referred to awhile ago as resulting from 
suceessive dots of like polarity. It is because the 
cable is not a very long one—less than 900 miles—and 
the speed at which this record was made was so slow as 
to allow the siphon to drop down between each dot. 

I will call your attention to this effect again in speci- 
men 4, sent across the Atlantic. This is the alphabet 
complete. B,D, H and I show what sort of a 
the poor struggling dot has to contend with coming 
under the Atlantic. If you will examine this closely, 
you will see the original line of dots in some places 
where the tracing pen went slightly to one side. The 
straight line at the end is the horizontal or neutral line 
made by the recorder when there was no current in the 
eable. The break-up in the middle, which looks like 


the splutter from a pen, was probably caused by a jolt | / 


of the table or a jarring of the floor. All the other 
specimens are some of my own transmission from Dux- 
bury to St. Pierre. These specimens are odds and ends, 

icked a after the best specimens had been distri- 
buted. have a number of specimens pasted in my 
book collection here which are infinitely better than 
those shown. Had it been possible to photograph them 
without inking them over, | would have done so. In 
fact, none of the specimens shown you represents the 
best adaptation of my system of transmission, but I 
will be glad to show those interested cable strips that 
any telegraph operator can read, sent at twenty to 
thirty words per minute. 

Specimen number 11 was at the rate of thirteen and 
one half words per minute. You will notice a great 
distance between the dots in the specimen and those in 
specimen 3, sent by the present system from St. Pierre 
to Duxbury, and at a speed of not over ten words per 
minute. You can judge of the relative difference im 
speeds by the condensation or elongation of the charac- 
ters on the strip. The paper runs through the instru- 
ment at an even speed always. 

Specimen number 8 was at the rate of eighteen and 
four-fifths words per minute. The first letter is G, the 
next L. The photograph process has made the printed 


Specimen 26 was at the rate of twenty-six words per 
minute, This specimen, as well as 27, are according to 
the American code. The pen-tracing has injured them 
badly. They have been reduced one-third by the 
photograph. 





side of the relay is connected to earth. To the 
other side is connected the line, L, or cable. This 
line is connected to the revolving trailer, T, of the 
polarized transmitter, PS. The trailer is carried by 
the spindle of star wheel, C, revolved by the pallet end 
of the armature of PS. Cd isa condenser connected 
to the plate which projects between the segments in 
the circle. There are two sets of segments, ¢ and f/f, 
in the circle besides the plate segments. Set / is con- 
nected to insulated contact, /', under the front of the 
key. Segments, e, are connected to the insulated con- 
tact, e’, at the other end of the key. Contacts, 7’ and e’, 
are connected respectively to the positive and nega- 
tive poles of a main transmitting battery, MB, which 
is grounded in the middle. The key is connected to 
the polarized transmitter, PS, thence to the middle of 
local battery, SB, the ends of which are connected to 
the contacts, c and c’, under the back and front ends of 
the key. As ens now stands, the cable is en- 
tirely disconnected. The operation is as follows: If 
the key K be pressed down, the positive pole of battery, 
MB, is connected to the cable through contacts, 7* and 
, and segment, f, upon which the trailer is resting. 
When the key reaches contact, c’, which is its limiting 
stop, the local circuit of magnet, PS, is closed and the 
armature thrown to the right, which moves the trailer 
off segment, f, and breaks the connection between 
the cable aud the main battery. Now, then, if you 
will look closely, you will see that the trailing finger is 
slanting, so that it bridges segment, /, and the inter- 
mediate or plate segment connected to the condenser 
while it is passing from segment, f, to the next seg- 
ment, above which is one of the e set, and in doing so 
connects the positive pole of the main battery, MB, to 
the condenser, thereby charging it. When the trailer 
leaves segment, /, and touches only the condenser seg- 
ment, the charge which the condenser received, while 
the trailer bridged the two segments, is sent into the 
cable and meets and neutralizes the static discharge 
created by the impulse which went into the cable 
when the key was closed and the trailer was on seg- 
ment, f. The trailer does not stop on the condenser 
segment, but over in one movement of the 
armature of to the next segment group, which is 
connected to the contact, e’, at the back of the key. 
Now, if the key be raised, the negative pole of the 
main battery, MB, is connected to the cable through 
contacts, e* e’, segment, e, and thetrailer. Immediately 
that the key reaches its limit, contact, c, the local bat- 
tery, SB, is reversed through PS, and the armature 
moved to the left in, which terminates the contact 
of the negative pole of the battery with the cable, 
charges the condenser and discharges it into the cable 
as before, thus neutralizing the static discharge com- 














Owing to a misunderstanding, I had but one-half the 
battery that | was entitled to when these specimens 
were made. All these things combined is the cause of 
the small undulations, although the specimens I have 
in my book are very plain, even number 27, which 
_was transmitted by a Western Union operator who 
could not send a word by the two-key or cable —_ 
The speed of this 27 specimen was a fraction over thirty- 
four words per minute. You will see that, even in this 
specimen, the dots are quite as distinct at thirty-four 
Words per minute as they are in specimen 3, at ten 
words per minute, and 3 had double the electromotive 
force behind it that was given to 27. 

The last two specimens, those without numbers, are 
perfect facsimiles of my best work between Duxbur 
and St. Pierre. Every dot is carefully reprodu b 
The first of the two, * Now isthe winter,” etc., was 
transmitted at the rate of twenty-two and one-fifth 
words per minute, five letters to a word; the other, at 
the rate of twenty words per minute. The transmis- 
sion in both cases was made direct to the eable, not 
through condenser, and with 100 wicrofarads condenser 
eonnected to the intermediate segments for the pur- 
pose of neutralizing the static discharge in the cable. 

I was compelled to take the condenser out of the 
cable for this purpose, it being the only one available. 
These, as these two records eo | show, were by far 
the best conditions for working, and this is the arrange- 
ment with which I hope to work the Atlantic cables 
by sound, at no very distant day. 

A study of these specimens will, I think, show con- 
clusively the difference between merely breaking the 
circuit, depending on the drop in the potential of the 
cable for the signal, and reversing the current each 
time thata signal is sent, thus drawing the siphon to 
the other side of the horizontal line. 

I wish to call your particular attention to one result 
obtained between Duxbury and St. Pierre with my 
system of transmission, of which I have no wavy trac- 
ing to show you. It was not that kind ofa result. I 
sent twenty words per minute for five consecutive 
minutes, and every dot and dash was received per- 
fectly in St. Pierre by sound. At twenty-four words 

r minute, St. Pierre reported the work a trifle shaky, | 

utthe gentleman receiving reported that he h 
but little experience in adjusting the Brown and Allen 
relay, which was connected on for the occasion. I am 
confident that this circuit can be worked perfectly by 
sound at thirty words per winute. Repeated efforts 
one the past twelve years have failed to get more 
aby nree or four words per minute over this cable by 
sound. 

If you will now take up the diagram of the transmit- 
ter and connections which you have, you will find 
no difficulty in following me while I explain the 
method and theory of the instrument. (See Fig. 5.) 





A represents a receiver at the distant station. An 
ordinary polarized relay is shown, but it might be a 
mirror instrument or a Thomson recorder, both of 


ad | the difficulty thoroughly, for, so long as the terminal 





which have been described, or any other receiver. One 





THE DELANY LINE ADJUSTING SYSTEM 


Fie. 6 


ing out of the cable from the negative impulse sent in. 
In this way, signaling impulses of alternative polarity 
are sent into the cable, and discharge impulses from 
SS neutralize the static charge in the 
cable. 

The force of the condenser discharge may be ad- 
justed to the capacity of the cable by the use of resist- 
ance in the condenser circuit. You will observe that 
the duration of the contact of the cable with the main 
battery is determined by the time f s* ore’ e come 
together in advance of the local contacts, c’ c*, which 
reverse the circuit of the transmitter, PS, plus the 
time required for the trailer to pass off the segment. 
This time may be lengthened or shortened, within 
limits, by adjusting the key contacts. I have, how- 
ever, a plan for lengthening the duration of contacts, 
which affords a much wider range, and by which the 
impulses may be adapted to any length of cable. 


THE DELANY LINE ADJUSTER. 


I presuine that nearly everybody knows that land 
telegraphs work much better in dry weather than in 
wet. Every one here must be electrician enough to 
appreciate this one fact, after all they have heard this 
evening about the current running down the les. 
A little loss, as I have told you, is a good thing, but a 
rainy day is too much of a good thing for the tele- 
graphs, as it robs the wires of too much current. 
In such weather the instruments need careful adjust- 
ment. At way stations the operators are not usually 
as proficient in this regard as they might be. Their 
instruments being out of adjustment, they do not 
hear other stations calling them, and if they havea 
message to send, they “break in” on the work going 
on over the line, calling away and not hearing the 
answer. How often have we been forced to listen for 
an hour at a time to uninteresting conversations going 
on between two oblivious youngsters, while life and 
death messages hung on the et waiting for them to 
finish or adjust theirinstruments! I will not ask how 
often we have been. there ourselves, for we have the 
floor, but all must admit that interference and failure 
from eauses of this kind are the loudest crying evils of 
telegraphy. This adjusting system will do away with 


stations are adjusted, all the intermediate instruments 
must respond. Here we have an excellent diagram of 
a line between Philadelphia and New York, with 
Trenton and New Brunswick shown as way stations. 

There are, I suppose, forty telegraph stations be- 
tween Philadelphia and New York. So many in- 
struments in a line make it work badly. 

Now, if a rainstorm comes up, the current from the 
main batteries at Philadelphia and New York runs down 
the poles to ground. If the rain made a perfect earth 
connection, instead of a partial one, of course Philadel- 
phia could work with no one beyond the point at which 
the line was wholly grounded. If weshould run a wire 
from line to earth between Trenton and New Bruns- 








wick, Philadelphia and Trenton could communicate 


with each other, but could not reach New Brunswick 
or New York. In the same way, in bad weather, a 
station near Philadelphia—Frankford, for instanee-- 
will have no difficulty in working with Philadelphia, 
but, owing to the partial ground connection beyond 
him, he cannot get Trenton, New Brunswick, or an 
other station so well. It might be that, although ad- 
justed for Philadelphia, his instrament would remain 
silent when New York was working. If he adjusted 
his instrument properly, so as to get New York, he 
could also work with Philadelphia on the same adjust- 
a but operators do not always exercise this discre- 
ion. 

Now it is just here where this adjuster comes in and 
insures against the carelessness or inefficiency of the 
operator. After going over the diagram on the paper, 
I will create an artificial rainstorm between Trenton 
and New Brunswick, and prove to you that this little 
instrument keeps things straight all along the line. 
Please look at the diagram, Fig. 6. The instrument, 
A, is the adjuster. It is the only addition to the usual 
outfit. The key, K, at Philadelphia, is down or closed. 
The main battery goes to the segment plate upon 
which the trailer is resting, through the trailer to the 
relay, and thence on through the instrument at Tren- 
ton and New Brunswick to the New York relay, to the 
segment of his adjuster, through the trailer to the 
key, K, and main battery to earth. Here we have a 
closed circuit. Now, ordinarily, when Philadelphia 
wishes tosend to New Brunswick, or any other station, 
he begins by opening his key, thus disconnecting his 
battery from the line. 

This causes all the relays and sounders on the line 
to respond if they are adjusted, but if it be a bad day, 
and there be considerable connection to ground down 
the poles, New York's battery, being still connected to 
the line, finds its way to the ground all the way to 
Philadelphia and makes a circuit for the instruments 
at New Brunswick and other stations along the road 
almost as strong as before the withdrawal of Philadel- 
phia’s battery, consequently New Brunswick’s instru- 
ment remains silent and the operator does not hear 
Philadelphia eall him, or Philadelphia may be send- 
ing to Trenton or New York, but New Brunswick, 
thinking the lines free, may call Philadelphia and 
abuse him for not answering calls promptly. This 
is what is happening every rainy day all over the coun- 
try, but it cannot happen under the organization be- 
fore you, for when Philadelphia opens his key he not 
only takes his own battery off, but if New York be ad- 
justed, the battery at that end is disconnected also, only 
foran instant, but sufficient for the purpose, as the line 
is left with absolutely no current for a moment, during 
which every relay onthe line must respond. I will 





not attempt a detailed description of the operation. 
It is not necessary. 

You see that when I put ina partial earth connection 
between Trenton and New Brunswick, and with the ad- 
juster at New York made inoperative by throwing the 
switch over to the left, New Brunswick’s instrument 
does not respond to Philadelphia’s call as it did before 
the rainstorm began. Trenton gets Philadelphia all 
right, because he is between Philadelphia and the 
storm. New York gets Philadelphia because his instru- 
ment is adjusted. If New Brunswick would pull upon 
his relay spring he would hear Philadelphia also, but 
he hears New York and imagines he is all right. Be- 
sides, he heard Philadelphia before the rain soaked the 
poles and covered the insulators with a sheet of water. 
Now I will throw the switch of New York adjuster over 
to the right. Let us see what effect it has on New 
Brunswick. You see his instrument works now all 
clear, and will continue todo so no matter how hard it 
rains. So will all the instruments on the line. There 
will be no more interference and no more calling a 
station for hours at a time. If an operator breaks in 
or fails to answer promptly, he can’t say that his in- 
strument was out of adjustment. The adjuster says 


no. 
I have talked so long, I will say a word to you with 
my fingers on the electric light bulletin. The simplest 
telegraph in the world. Everybody can send and re- 
ceive, and if the letters on the transparency be large 
enough, announcements way be read a mile away. 
There is an electric lamp behind each letter, and all 
the operator has to do is to press the button of each 
lamp on this little keyboard. This will be a great 
scheme for advertising, giving election returns, etc. 








THE DWARF TREES OF JAPAN. 


OnE of the most interesting parts of the section of 
Horticulture at the Trocadero is certainly the small 
inclosure of bamboos in which the Japanese garden 
is installed. The visitors who enter this are sur- 
prised at once by the smallness, the bulkiness, the 
deformity, and the age of the plants exhibited there in 
those pots of brilliant porcelain that are now so much 
admired. In fact, if we examine the label to ascertain 
the age of one of these plants whose height is scarcely 
20 inches, and whose trunk appears to be 244 or3 
inches at the most in diameter, we shall read with 
astonishment that it is 80, 100, 110, or even more years 
of age. On attentively examining the plant, we see 
that its deformed roots rise above the earth and sus- 
tain the trunk above the surface, and that nearly all 
the branches are tied with small bamboo fiber bands 
so asto renderthem sinuous, to make them describe 
numerous zigzags, and to bring them as near as possi- 
ble to the trunk without, however, getting them too 
far from their habitual situation. The plant, as a 
whole, exhibits a strange aspect; it is twisted, bent 
out of shape, and, above all, is very much dwarfed. 
Thus, in the Japanese garden, we find pines of from 
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16 to 24 inches in height which in nature are 30, 60, 
90 or more feet in height; maples in large numbers, 


varying from 12 to 30 inches, that usually reach 30 or | the botanical section of the Im 


35 feet ; and, finally, oaks reduced to 16 or 20 inches, 
which in nature are 50 to 60 feet. Moreover, the num- 


ber of these dwarf trees is relatively large, and there! 





We had the good fortune at the exposition to make 
the acquaintance of Mr. Saichiro Takuda, attache of 
rial Museum of Tokio, 
and of Mr. Kasawara, an exhibitor of dwarf trees. 
Both of them, with an obligingness and a disinterested- 
ness that we are glad to acknowledge here, were good 





are very | varieties. We may, in fact, see in the 
Japanese garden such conifers as Pinus densiflora and 
P. Japonica, Thuyopsis deolabrata_(Kifu-asunaro), 
Podocarpus Nuageia (Fuiri-nagi), P. Macrophylla 
(Kakuhamaki), Ginkgo biloba, Cupressus Corneyana 
(Itohiba), ete.; and such other trees as Quercus cuspi- 
data, Q. phillireoides, Ternstremia Japonica, Pitto- 
sporum Tobira, ete. x 

By what processes do the Japanese horticulturists ob- 
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Fie. 2.—THUYOPSIS DEOLABRATA, 
112 YEARS OF AGE. 


tain theses dwarf trees? This is a question that has 
more than once excited the curiosity of naturalists. 
As long ago as the time of the universal exhibition of 
1878, the dwarf trees of the Japanese section, which 
were less numerous and varied than those of the pre- 
sent exhibition, attracted the attention of French 
botanists and horticulturists. Mr. Carriere, in an 
article published in the Revue Horticole in 1878, gives 
various theories as to the means employed for effecting 
this dwarfing. He rightly attributed a great influence 
to the distortion and the tyingof all the branches. 
From his experiments, he thinks there is another me- 
thod of dwarfing, and that is the methodical removal 
of a certain number of leaves, thus reducing the assimi- 
lating surface of the plant and retarding its develop- 
ment. This year, the dwarf trees of Japan have again 
attracted the attention of botanists, and very recently, 
at the last session of the Botanical Society of France, 
Mr. J. Vallot discussed the question. Like Mr. Carriere, 


Fie. 3.—THUYA, 80 YEARS OF AGE. 





he izes the influence of tying, but he suggests, 
in addition, another process, and that is the pruning 
of the pehnesy branches and roots, combined, when 
necessary, with graf 
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Fie. 1—A GROUP OF DWARFED PLANTS, CONSISTING OF SEVEN SPECIES. 


‘enough to give us some valuable information as to 


the processes employed by Japanese horticulturists 
for obtaining dwarf trees. 

The plants designed to be dwarfed are faised in small 
pots until their roots, having absorbed all the earth 
that they contain, fill them exactly. Then the pots 
are changed for others that are not much larger than 
the first, and which the roots soon fill. Then the pots 
are changed again, and so on. Thus interfered with 
in its development and deprived of nourishment (for 
the quantity of earth in the pot is very small, and just 
enough water is introduced to support life), the ta 
root soon becomes atrophied and even destroyed, 
while the rootlets are unable to develop either in suffi- 
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Fie. 4—PINUS JAPONICA, MORE THAN 
100 YEARS OF AGE, 


cient numberor quickly enough to replace it. This 
process appears to be the most important of those that 
the Japanese horticulturists employ, and, as may be 
seen, it retards the growth and notably modifies the 
appearance of the plants submitted to it. It is to it 
that is due the raising of the trunk out of the earth by 
roots crowded into too small a pot. 

The second process consists in preventing, as far as 
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Fie. 5.—-CEPHALOTAXDS, 90 YEARS OF AGE. 


possible, the branches from spreading out freely in the 
air. To this effect, they are tied at an early stage either 
to the trunk or to one another, and are bent backward 
and forward several times in a zigzag form. The tree 





then exhibits a globular, ovoid, conical, or pyramidal 
shape, grows with difficulty, and enlarges but slowly. 
It often happens that a branch dies in consequence of 
the binding and tying. In this case, it is — off. 
and a lateral branch develops under the section and 
replaces the other. But, aside from this, the trees 





Fie. 6.—NANDINA DOMESTICA, FRUITING 
BRANCHES GRAFTED ON A 70 YEAR 
OLD TRUNK. 


under treatment are never pruned, nor are the leaves 
ever removed in order to diminish the evaporation 
or assimilation. The leaves remain small in the coni- 
fers and develop poorly and last but a short time in 
the dicotyledons. 

Whetever be the plants submitted to the experiment, 
the processes are the same. But the result is far from 
being the same with all. It will be readily observed 
in the Japanese garden that the conifers are the ones 
that are the most easily dwarfed and made to assume 
the form that the horticulturist desires to give them. 
The ginkgo is the sole exception, and resembles the 
dicotyledons. These latter are rebellious to the treat- 
ment, in consequence of the facility with which they 





. tas erehioe, 
Fie. 7.—GINKGO BILOBA, 60 YEARS OF AGE. 


eee lateral and adventive shoots to replace the 
ranches arrested in their development by being tied. 
Still, with truly remarkable stubbornness and patience, 
the Japanese horticulturists succeed in dwarfing them. 
They continue to tie the young branches in measure as 
they develop, lop off the dead branches, and, by graft- 
ing, replace them if the piant is worth the trouble, 
and the vacant space interferes with the general form 
that they wish to obtain. Finally, they employ here 
another — they twine the plant around a sup- 
ome as if it were voluble. These supports are of two 

inds—sometimes elongated fragments of the trunk of 
a tree form, and sometimes fragments of polyps, 
madrapores, etc., the crooked forms of which agree 
better with those of the trees. 

It often = that, a to the treatment = 
receive, all the branches die. hey are in that 
cut off, and young branches are grafted on oben, 
knotty, misshapen trunk.—Le Naturaliste. 








THE SUGAR CANE DISEASE. 


GREAT loss is resulting in Java from the sugar cane 
worm, which is thus described by Dr. Soltwedei in an 
essay which accompanies a report from U. 8. Consul 
Horatio G. Wood : 

In the cane itself, we have very seldom found the 
parasite, and when found it was always in that part of 
the cane which was underground, and only there, where 
it has already been destroyed by other parasites, there- 
fore we have never found them high up above ground, 
or between the leaf storks. The development of the 
parasite, therefore, takes place in the roots only, and 
there it has its abode during ail its existence, and it is 
only when abandoning a destroyed root in search of a 
living one that it is discovered in the ground. 
the sugar cane we have so far only found the parasite 
in the roots of the sorghum plant. In the roots of rice 
and maize we found several varieties of the Tylenchus, 
but whether among these Tylenchus sacchart is to be 
found, we cannot for the present state with any cer- 
tainty. Both sexes of the Tylenchus sacchartere ‘ound 
in almost equal proportion ; their sizes cannot be said 
to vary much from each other. The size of the female is 





0°77 millimeter ; that of the male, 0°71 millimeter; the 
esophagus attains with both sexes a length of almost 
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one-sixth, the tail of both almost one-thirteenth of the 
length of the body. The vulva in the female is found 
at a distance of one-fifth of the length of back part. 
The width of the female is 0:08 millimeter, that of the 
male 0°026 millimeter. The stylet is, in length, 0°012 
millimeter. The porus excretorius extends very high, 
and is 0°027 millimeter distant from the mouth. The 
stylet, with three knobs underneath, so characteristic of 
the species of Ty/enchus, is very distinctly seen in this | 
yarasite. To these knobs it seems that a strong muscle 
sattached. We very often saw the dart pushed out 

of the mouth as fur as the half of its length. The em- 

bryo also uses this dart to pierce the thin cuticle in 

which it isenveloped. During the period of sloughing, | 
these knobs disappear, and the dart becomes very 

much attenuated. Whether it entirely disappears, and 

is again afterward reformed, we cannot as yet say | 
with any certainty. Now and then, but very seldom, 

have we observed that during the sloughing the dart 

disappears very deep into the throat. The esophagus, 

with the two bulbus, is, as well as with other species of 

Tylenchus, very distinctly to be seen in this parasite. 

The same thing with the intestines, as they are covered 

with large grains. The aperture of the mouth is found 

in front, above a little projection, to which little lips 

are attached. The little rings of the integument of the 

Tylenchus we have not been able to find in this parasite. 
The side membrane, or web, can only be seen in the| 
male, and is very small. As well as with all other spe- 
cies of Tylenchus, the Tylenchus sacchari has, as far as 
regards the side vessels, but one only, which extends 
through a small porus to the belly. This porus seems 
to be covered by a cuticle, which is very distinctly vis- 
ible in the sloughed skin. The ovary is uneven, and 
sometimes very distinctly visible. It extends as far as 
the under part of the esophagus. The vulva forms a 
broad split, with somewhat swollen lips. A uterus is 
not to be discovered. In the male the penis is not very 
distinctly marked ; we also could not discover any well 
developed spermatozos. After ejections, they resemble 
little round productions. The bursa is very small, 
and is quite free from the point of the tail. The two 
spiculi are clearly visible, but the accessory nerve we 
could not, however, discover. The eggs, after having 
been fecundated, are generally thrown out before their 
final development, though we saw at times in the body 
of the female an egg with a well developed embryo. 
In the egg membrane is often seen a small navel speck, 
which is, perhaps, formed by the injected spermatozos. 

In order to be able to oppose successfully this para- 
site, it is especially necessary for us to know exactly its 
habits and domestic economy. 

We are at this moment quite convinced of the fact 
that the parasite is disseminated not only from the cane 
cuttings which have taken roots, but also from the 
earth from infected gardens. On the other hand, we 
do not think that the Ty/enchus sacchari is brought 
in the top cutting or seeds of the cane plant, if they 
are free from infected earth. Further, it seems to us 
that this parasite, in order to develop, requires a great 
deal of moisture. Very often we found, after several 
consecutive dry days, when no rain whatever had fallen, 
in the roots very many parasites which had died. After 
long and incessant dry weather the 7ylenchus sacchari 
is found sporadically only in high-lying grounds. The 
fact that the 7ylenchus loses its vitality in consequence 
of long-continued dryness or drought, we can explain 
as follows: Young roots which were quite full with 
Tylenchus we have dried in the air, and a few weeks 
afterward, after having put moisture on them, we ex- 
amined them. The results were that the Zyl nchus | 
were quite motionless, and that, also, after twenty-four 
hours no signs of life were observable in them. 








A PETRIFIED FOREST IN ARIZONA. 


WE are going to describe to our readers one of the | 
wonders of the United States that is as yet very little | 
known ; we refer to «a petrified forest in Arizona. 


On 





| 


Fie. 1.—TOP OF JASPER HILL, ARIZONA, 


the other side of the Atlantic, itis known asChalcedony| Petrified trees have often been met with, but, up to 
Park. This forest of trees, converted into silex and | the present, nowhere have they been met with in such 
agates of great beauty, is situated at fifty miles to the| abundance at the same place, and of so interesting 
southeast of Holbrook, in Apache County. The silici-} waterial from a mineralogical point of view. 

fied trees are found in voleanie ground above ashes| According to the micrographic observations of Mr. 
and lava that form a deposit of from 18 to 30 feet in| P. H. Dudley, of New York, it would appear that the 
depth. The deposit of petrified tree trunks extends| nature of certain petrified trees of this park approaches 
over large surface of ground, and the total wass exceeds | that of the genus Araucaria, and that others have an 
millions of tons. Here and there, piled up in confusion, | analogy with a cedar—Juniperus Virginianus, 

we meet with silicified trunks that are sometimes ten This petrified wood is now exploited by the Drake 
feet in diameter, and that represent giants of the|Company, which is exhibiting its products at our 
vegetable world comparable to those of Yosemite or| mineral exposition. In the exhibit of this company 
Calaveras. What renders this deposit particularly in- | may be seen polished jaspers and agates that are the 
teresting is that the material that constitutes the petri- | admiration of all the visitors ; entire trunks of trees of 
fied trees is not a silex of mean aspect, but an agate of | which the eut and polished sections form tables of 
incomparable beauty when polished. It comprises all | wonderful beauty ; and various objects of art that we 
the colors of the rainbow—yellow and red prevailing, | recommend to the lovers of Nature's curiosities. The 
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Fie. 2.—PETRIFIED TREES IN CHALCEDONY CANYON. 

and making it one of the most admirable hard stones| Drake Company’s representative at Paris has been 
that can be imagined. Sometimes crystals of the| good enough to send us the interesting photographs 
purest violet amethyst are met with in the mass that we here reproduce, and to give us the informa- 

The engravings will give an idea of the richness of | tion that we have above published.—La Nature. 
the park in petrified trees. Fig. 1 gives a view of the | 
top of a hill (Jasper Hill), Fig. 2 shows the entrance 
to a locality called Chaleedony Canon, and Fig. 3 
shows the aspect of one of the principal curiosities of | 
this strange world. It isa natural bridge, which is 28 
feet in length, and is formed of an entire tree converted 
into silex. 

It is difficult tosay with certainty what the species of 
trees are that have ceded their substance to deposits 
of silex, but it is probable that we have to do here 
with antediluvian forests swallowed up in volcanic 
pecneeane and converted into silicious matter. After 
1aving been buried for a long time in voleanic ashes, 
the tree trunks, under the action of silicious water, have 
been converted into silex, or, rather, their organic 
molecules have been gradually replaced by silicious 
ones. In these phenomena of petrifaction there is not 
a transmutation of substance, but a simple substitu- 
tion. 

According to the opinion of able American mineral- 
ogists, among whom we may name Mr. George F. 
Kunz, of New York, the silicified forest of Arizona is a 
wonder of the mineral world, and, according to this 
specialist, the jasper and agate that it furnishes are 
the most remarkable substances of the kind that exist 
on the surface of the globe. 





ON THE OCCURRENCE OF PARAFFIN IN 
CRUDE PETROLEUM.* 
By E. A. PARTRIDGE, University of Pennsylvania. 


|. Iv is well known that paraffin obtained by the distil- 
lation of petroleum residues is crystalline, while that 
obtained directly (as in the filtration of residuum) is 
amorphous. Ozokerite or ceresine differ but slightly 
from paraffin, the principal distinction being want of 
crystalline structure in it as found. Other character- 
istics, such as the melting point, specific gravity, etc., 
vary in both, and so are not of importance in a com- 
parison. Hence it has been asked, is the paraffin oc- 
curring in petroleum and ozokerite identical with that 
which is produced by their distillation? As crystal- 
line paraffin could be obtained from ozokerite by dis- 
tillation alone, many persons have supposed that it was 
engendered in the process. Recently, however, crys- 
talline paraffin has been obtained from ozokerite by 
dissolving the latter in warm amy] alcohol ; on cooling, 
the greater part separates out in crystals having the 
luster of mother-of-pearl. By repetition of this pro- 





* An abstract of a thesis read before the Chemical Section of the 
Franklin Institute. 

















Fie. 3.—BRIDGE FORMED BY A PETRIFIED TREE, CHALCEDONY TanrK, 
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cess, a substance is obtained that is scarcely to be dis- 
tinguished from the paraffin obtained by distillation. 
Apparently there exists then in ozokerite, together with 
paraffin, other substances not capable of crystallizatica 
which keep the paraffin from crystallizing. These col- 
loids appear to be se ted by amyl alcohol in virtue 
of their great solubility in that menstruum. It is also 
reasonable to sup that they undergo change or de- 
composition by distillation. 

So as petroleum residues are amorphous, ang the 
crystalline paraffin is first produced by distillation, it 
has been argued that the paraffin present in crude 

roleum is approximately the same thing as ozo- 
erite. 

This, however, is not sufficient to establish the pyro- 
genic origin of all crystallized paraffin, as crystals can 
be obtained from the amorphous residues by distilla- 
tion at normal or reduced pressure, or in a current of 
steam. To explain these facts two assumptions are 
possible. Either the chemical and physical properties 
of all or some of the solid constituents are changed by 
the distillation, and the paraffin is changed from the 
armorphous into the crystalline variety, or the change 
produced by the distillation takes place in the medium 
(i. e., the mother liquid) in which the paraffin exists. 
The change effected in ozokerite and in petroleum resi- 
dues when crystalline paraffin is obtained by distilla- 
tion is to be regarded as a purification, and can be 
effected partly by treatment with amy] alcohol. In the 
same way, by repeated treatment of the petroleum 
residuum with amyl alcohol, a substance of melting 
—_ a a obtained, which cannot be distin- 
guished from ordi paraffin. 

The treatinent with amyl alcohol has therefore ac- 
complished the same results as were obtained by distil- 
lation, and the action is probably the same, 7. ¢., a par- 
tial separation of colloid substance. These facts point to 
the conclusion that crystallizable paraffin exists read 
formed in both petroleum and in ozokerite, but in bot: 
eases other colloidal substances prevent its crystalliza- 
tion. By distillation, these colloids appear to be de- 
——- or changed so as to allow the paraffin to crys- 
tallize. 

It isa generally known fact that liquids always ap- 
pear among the products of the distillation of paraffin, 
no matter in what way the distillation be conducted. 


This shows that some paraffin is decomposed in the| 


operation. 

The name proto-parafin has been given to ozokerite, 
and to the paraffin of petroleum in .oyn 
to pyro-parafin, the name that has been applied 
paraffin obtained by distillation from any source. 

According to Reichenbach, paraffin may crystallize 
in three forms: needles, angular grains, and leaflets 
having the luster of mother-of-pearl. Hofstadter, in 
an article on the identity of paraffin from different 
sources, confirmed this statement, and added, further, 
that at first needles, then the angular forms, and then 
the leaflets are formed. Fritsche found, by means of 
the microscope, in the ethereal solution of ozokerite, 
very fine and thin crystal leaflets concentrically 

rouped, and in the alcoholic solution fine irregular 
eaflets. Zaloziecki has recently developed these micro- 
scopic investigations to a much greater extent. Ac- 
cording to this observer, the principal part of paraffin, 
as seen under the microscope, consists of shining strati- 
fied leaflets with a darker edge. The most character- 
istic and well-developed crystals are formed by dissolv- 
ing paraffin in a mixture of ethyl and amy! alcohol 
and chilling. The crystals are rhombic or hexagonal 
tablets or leaves, and are quite regularly formed. The 
are unequally developed in different varieties of paraf- 
fin. The best developed are those obtained from cere- 
sine. Their relative size and appearance give an indica- 
tion as tothe purity of the paraffin, and as they are al- 
ways present they are to be counted among the charac- 
teristic tests for paraffin. Reichenbach observed that 
— traces of empyreumatic oil prevented their form- 
ation. . 

The old method of determining the amount of par- 
affin in petroleum was to carry out the refining pro- 
cess on a small seale; that is, to distill the residue 
from the kerosene oils to coking, chill out the paraffin, 
press it thoroughly between filter paper, and weigh the 
residue. The sources of error in this procedure are 
manifold ; the principal one is the solubility of paraffin 
in oils, which depends upon the character of both the 
| ~ nape and the oil, and also upon the temperature. 

he next greatest source of erroris variation in the 

rocess of distillation, and the difference between work- 
ing on the small scale and on the large scale. 

In most cases, where a paraffin determination is to 
be carried out, one has to deal with a mixture of 
paraffin with liquid oils. Now, paraffin is not a sub- 
stance defin y characteristic physical properties 
which distinguish it from the liquid rtions of 

troleum. It consists of a mixture of homologous 

ydrocarbons, which form a solid under ordinary con- 
ditions. The hydrocarbons of this mixture show a gra- 
dation in their properties, and ually approximate 
to those which are liquid at ordinary temperatures. It 
is a well-known fact that a separation of these homo- 
logues is entirely impossible 4 distillation. It has 
= en a that the a — omintethat of 
petroleum do not always possess boiling points that are 
lower than those of the solid constituents. This shows 
that we have to deal not merely with hydrocarbons of 
one, but of several series. 

When determinations of the amount of paraffin are 
to be made, then it becomes necessary to specify with 
exactness what is to be called paraffin. The most de- 
finite property that can be made use of for this purpose 
is the melting point. For several reasons it is conve- 
nient to include ander this name hydrocarbons of melt- 
ing point as low as 35°-40° C. 

_ The method pro by Zaloziecki for the determina- 
tion of pate is the following : The most volatile por- 
tions of the petroleum are separated by distillation, un- 
til the thermometer shows 200°C. These portions are 
a as they exert great solvent action upon par- 
_ At the same time, he finds that no paraffin 
is formed under this temperature. A weed portion 
of the residue is taken and mixed with ten parts by 
weight of amyl alcohol and ten parts of 75 per cent. 
fthyl alcohol ; the mixture is then chilled for twelve 

‘ours to 0° C. It is then filtered eold, washed first with 
& mixture of amyl and ethyl alcohols, and then with 
ethyl aleohol alone. The paraffin is transferred to a 
Swall porcelain evaporating dish and dried at 110° C. 





It is then heated with concentrated sulphuric acid to! 
150°-160° C. for fifteen to thirty minutes with constant 
stirring. The acid is then neutralized and the paraffin 
extracted by petroleum ether. On evaporation of the 
solvent, the paraffin is dried at 100° C., and weighed. 
Zaloziecki found according to this wethod, in three 
sainples of Galician petroleums, 4°6, 5°8, and 65 per 
cent., respectively, of proto- n. The method was 
carried out as above, with four samples of American pe- 
troleums, Colorado oil from Florence, Col. ; Warren 
County oil from Wing Well, Warren, Pa. ; Washington 
oil from Washington County, Pa,; Middle District oil 
from Butler County, Pa. ali furnished by Professor 
Sadtler. 

They were very different in physical properties and 
in appearance, the Colorado oil being a much heavier 
oil t the others, and the Washington oil being an 
amber oil, while the other two were of the ordinary 
dark green color and consistence. The losses on dis- 
tillation to 200°C. were very different, being about 
one-tenth in the case of the Colorado oil, and nearly 
one-half in the case of the others. The percentages of 

ially refined proto-paraftin in the four reduced oils 
all below 200° C. off) were as follows: For the Colorado 
oil, 28°9 per cent.; for the Warren oil, 26°5 per cent.; for 
the Washington oil, 26°6 per cent. ; and for the Middle 
District oil, 28°2 per cent. 

The question now arises, what value has this deter- 
mination of the proto-paraffin which may exist in an 
oil? As before said, a portion of the paraffin is 
always cecom in distillation at temperatures 
sufficiently high to drive over the paraffin oils, so 
the yield of pyro-paraffin is always less than the 
pro n shown to be present originally. Zalo- 
ziecki found this in the case of the several Galician oils 
he examined. Corresponding to the 4°6, 5°8, and 6°5 
per cent. of ped raffin in the several oils, he ob- 
tained 2°18, 2°65, and 2°35 per cents, respectively, of pyro- 


SACCHARIFICATION BY MEANS OF DIASTASE. 


A SERIES of experiments are described on the sac- 
charification of starch by means of solutions of gluten. 
As solvents, hydrochloric acid, acid sulphate of paneer 
sium, phosphoric acid, the acid phosphates of the al- 
kalies, acetic, tartaric, lactic, and formic acids were 
found most satisfactory, the solutions being obtained 
by treating fresh, well-washed, and pressed gluten with 
the solvent at about 40° C. for4to5 hours. These solu- 
tions do not coagulate on boiling ; on addition of ca 
tic potash drop by drop, a precipitate is formed, so! 
ble in excess ; mercuric chloride has no action, and po- 
tassium ferrocyanide produces a precipitate soluble in 
acetic acid. 

With an alkaline solution of a copper salt a slight re- 
duction takes place, probably due to the presence of a 
little saccharified starch ; the solutions also give Lint- 
ner’s reaction for diastase, viz., the blue coloration with 
hydrogen peroxide and tineture of guaiacum, but pre- 
vious boiling or the addition of a concentrated solution 
of a base or of an acid prevents the formation of the 
color. The resemblance of these solutions of gluten to 
diastase is borne out by their action on starch, which 
in the form of starch paste is converted by them ata 
temperature of 50°-60° into soluble products with a 
powerful reducing action. To effect the change the 
solution must be very dilute and si slightly acid ; 
previous boiling prevents the action. In one experi- 
ment 2 grms. of starch (= 1°76 grms. of pure starch) dis- 
solved in 250 grms. of water were treated with 10 ¢. c. 
of a solution, containing the gluten from 20 grins. of 
wheat flour dissolved in 130 c. c. of a 1: 1,000 solution of 
acid sodium phosphate, for 5 hours at 40°-50° C.;a 
liquid wort resulted capable of reducing 188 c. c. of 
Soxhlet’s solution of a copper salt in caustic potash ; 
the complete saccharification of this quantity of starch 
by diastase would correspond to a reduction of 200 c. e. 
of the solution. 

Albumen and gelatin under similar conditions only 





n. 
For the present, however, the extraction of proto- 
non alarge scale by means of such solvents as 
amyl and ethyl alcohols is out of the question on ac- 
count of their cost. A distillation, under reduced pres- ; 
sure and with superheated steam, would, however, pre- 
vent much of the decomposition of the original proto- | 
n and increase the yield of pyro-paraffin. 
This study of Zaloziecki’s method and the examina- 
tion of American oils was suggested by Professor 
Sadtler, and carried out in his laboratory. 








HYDROQUINONE AS A DEVELOPING AGENT. 


By J. Witson Sway, M.A., in the British Jounal of 
Photography. 


WITH regard to a definite formula for a quinol de- 
veloper, I may say, that Mr. John Green, of Mawson | 
& Swan's plate works, has made innumerable experi- 
ments with a view to arrive at a formula that would 
most generally meet the wants of the photographer in | 
the studio and in the field, that would give a fine qua- 
lity of image, a color, and develop in the same 
time as p and ammonia. The result of these ex- 
periments is the following formula : 


A. 
Hydroquinone (quinol)........... 80 grains. 
CN cc ncewctauis (xceteeteews oe 
Sulphite of soda (recrystallized)... 80 ‘ 
Distilled water. .....ccccessce .-+.- 20 ounces. 
B. 
Caustic potash (fused)............. 160 grains. 


Sulphite of soda (recrystallized)... 160 


FOE. Wa we cncsccdeccewssas 20 ounces. 
c. 

Bromide of potassium............ 24 grains. 

DRSEEE WEBER. ccc vccecce 0 sea - Gee 
D. 

Caustic potash (fused)............. 160 grains. 

Distilled water Pebsbacascaceanerae> 20 ounces. 


Fixing solution : Hyposulphite of soda, 1 lb.; water, 
40 ounces. 

For normal exposures use equal parts of A and B, 
adding five minims of C for every ounce of solution. 

For over-exposed plates use D instead of B, with an 
extra quantity of C. 

For under-exposed plates omit C, and, in extreme 
cases, add six or eight grains wore of sulphite of soda 
to every ounce of developer. 

Plates showing a tendency to frill should be im- 
mersed forone minute in a five per cent. solution of 
common alum between development and fixing ; wash- 
ing before and afterward. 

Note.—The object of di ing 
is to give greater or less density. 





or i ing the quantity of sulphite 





SUGGESTIONS. 


Make solutions A, B, and D with one-half the quan- 
4 of water indicated in this formula (10 oz. instead of 

oz.) 

For a 40z. developer take 1 oz. of A, 1 oz. of B, 20 
to 30 minims of C, and add 2 oz. of water. This 
gives the normal developer. 

Make solution E.—120 grains sulphite of soda to 1 oz. 
of water. 

If the normal developer produces too great density, 
substitute E for such portion of the added 2 oz. of 
water as the case requires. 

American plates will seldom 


require the use of solu- 
tion D in place of B. G. H. R. 








THE oldest pieces of wrought iron now known are 

robably the sickle blade found by Belzoni under the 
Sonal a sphinx in Karnac, near Thebes ; the blade 
found by lonel Vyse, embedded in the masonry of 
the great pyramid ; the portion of a crosscut saw ex- 
humed at Nimrod by Mr. Layard—all of which are now 
in the British Museum. A wrought bar of us 
steel wan posennto’ by King Porus to Alexander the 
Great, the razor steel of China for many centuries 
surpassed all Euro steel in temper and durability 
of edge. The Hindoos appear to have made wrought 
iron directly from the ore, without i paasion it through 
the furnace, from time immemorial, and elaborately 


}gluten have any solvent action on the starch. 


| effect a slight saccharification of starch, while neither 
acid “ee” of soda, acetic acid, nor hydrochloric 
acid in the dilute state employed for a 
e 
vegetable albumen contained in wheat flour also acts 
like diastase. Solutions prepared by digesting wheat 
flour with acid phosphate of potassium are capable of 
converting starch into saccharine matter ; this saccha- 
rification is aided by slightly acidifying the solution. 
Non-germinated barley also contains a constituent cap- 
able of saccharifying starch, and at a temperature of 
50°-66° C. converts ehont two-thirds of the starch into 
soluble products. Here again the presence of small 
uantities of acid or of acid salts increases the action. 
he saccharification is best started at a temperature 
of 40°-45° C., and continued at 60°-66° C. A number of 
experiments with barley, malt, and maize, as well as 
with mixtures of these, and re solutions of acid 
sulphate of potassium, acid osphate of potassium, 
acetic acid, and metaphosphoric acid, are detailed. 
The saccharification of the starch of barley, maize, and 
wheat by the solubie ferments prepared as above forms 
the subject of a further series of experiments. The 
action is greatest in the case of barley, 50 to 86 per 
cent. of the contained starch being saccharified ; the 
conversion is aided by the presence of potato starch.— 
A. Reychier, Bull. Soc. Chim. 








IMPROVEMENTS IN THE MANUFACTURE OF 
STARCH, DEXTRIN, AND GRAPE SUGAR. 


STARCH sugar of commerce mostly consists of a mix 
ture of 64-66 per cent. of fermentable sugar, 18-20 per 
cent. of unfermentable organic matter, and 14-18 per 
cent. of water, and is considered almost useless for the 
preparation of wine and liquors and for brewing pur- 
poses ; moreover, its employment for the manufacture 
of these ty is illegal in Germany, Austria-Hun- 
gary, andin France. Although many attempts to ob- 
tain a purer product have been made during the last 
few years, the methods hitherto proposed have been 
found to be of no practical utility. 

Seyberlich and Trampedach have recently worked 


out a process for preparing pure grape sugar on a com- 


mercial scale, which has been patented in most 
|couptries. The original experiments were made at the 
starch sugar works owned by P. Brandenburg in Riga, 
1,000 kilos, of air-dried starch being operated upon at 
atime. The process is, in its essential puints, directed 
toward the method devised by Soxhlet (this journal, 
1882, 376). The patentees consider the purification of 
starch sugar by meansof methy! alcohol as practiced 
by Soxhlet impracticable, on the ground of the high 
price of alcohol and its great volatility ; moreover, 
the expenses incurred in evaporating vast quantities 
of liquors and the necessity of employing excessive 
quantities of charcoal, coupled with certain difficulties 
attending the subsequent crystallization of the sugar, 
present great obstacles to the successful working of 
the process. The large consumption of charcoal is 
brought about by the fact that the saccharification is 
effected by means of sulphuric acid under pressure,the 
high temperature to which the mixture is exposed fre- 
quently giving rise to the formation of dark-colored 
products which require the use of excessive quantities 
of charcoal for the purpose of decolorization. Seyber- 
lich therefore wade some trials to determine the effect 
of other acids. Hydrochloric acid being unsuitable, 
nitric acid was tried, the result being satisfactory in 
every respect. The saccharification was conducted in 
open vessels, one part of starch being mixed with two 
parts of water, and the mixture treated with 05 per 
cent. of nitric acid on the weight of air-dried . 
For the preparation of the raw sugar the authors 
propose to make the starchy materialinto a milk with 
water, boil with nitric acid, neut the solution, 
then render it slightly alkaline, filter, evaporate to 35° 
B., cool to 18° C., and allow to erystallize in r 
pans. The resulting sugar is then subjected to hy- 
pres i phot the pressed cakes of raw sugar thus 
obtained containing 88 per cent. of real one. 10 
cent. of water. and 2 per cent. of impurities. The 
sirup is concentrated for crystallization, and the finai 
liquors (molasses) worked up for sugar after removal 
of the nitric acid and salts by means of sulphurons acid, 
The raw sugar is refined by dissolving it in water, 
bringing the solution to a density of 32° B. (measu 
hot), decoiorizing with charcoal (10 per cent. on the 





wrought masses are still found in India, which date 
from the early centuries of the Christian era. 


weight of raw sugar) at 80°-00°, and filter-pressing. 








11414 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 714. 






Srepremper 7, 1889, 











The colorless sugar solution is then allowed to crys: | 


tallize, and the product freed from the mother liquors 
by pressing. The solution is concentrated for the pur- 
pore of separating a further batch of crystals, while the 

nal syrup is mixed with a fresh portion of raw sugar 
to be refined. By melting the sugar cake and heating 
to boiling, then adding some crystals of anhydrous 

rape sugarand allowing the wixture to cool, anhy- 

rous grape sugar is obtained. When this is broken 
up and sifted, a crystallized product resembling cane 
sugar is obtained. It containe 96 per cent. of sugar 
and 2 per cent. of water.—Dingl. Polyt. J. 


ABSORPTION OF HYDROGEN BY METALS. 


THE author's chief results are as follows: 1, The 
increase of palladium in bulk, when charged elec- 
trolytically with hydrogen, takes place equally in 
all directions. 2. The contractions on discharge by the 
development of oxygen become smaller with the num- 
ber of charges, but show no regularity. 3. Palladium 
can absorb permanently only a certain quantity of 
hydrogen. Any proportion of hydrogen taken up in 
excess is spontaneously liberated. 4. Below this limit 
of saturation the expansion of palladium and of the 
alloy of palladium and platinum are proportional to 
the quantities taken up. 5. The absorption of hydro- 
gen by palladium and by the alloy above the limit 
of saturation is attended with expansion, and its spon- 
taneous elimination with contraction. 6. In palladium 
the expansion by supersaturation is equal to the con- 
traction on the spontaneous escape of hydrogen. 7. 
To each strength of current there corresponds a certain 
degree of supersaturation which cannot be raised by 
protracted electrolysis. 8. Probably with the super- 

turation, reached at any given strength of current, 
There occurs a stationary condition, in which as much 
hydrogen penetrates into the cathode per second as 
there is set free in the same time. 9. After the limit 
of saturation has been exceeded, the volume of pal- 
ladium increases wore rapidly for an equal absorption 
of hydrogen than corresponds to a similar absorption 
below the limit. Hence in supersaturated palladium 
the hydrogen exists in a far lower density than it does 
in palladium below the limit of saturation. 10. Hydro- 

en diffuses itself in palladium wire in the course of 

alf an hour to a distance of 4-5 mm. from the point 
of the wire exposed to electrolysis. 11. In the super- 
saturated state both palladium and its platinum alloy 
show afar greater hydrogen polarization than in the 
saturated state. 12. Iron, as well as palladium, can 
be supersaturated with hydrogen, so that the gas is 
spontaneously eliminated. 13. This supersaturation 
occurs when iron comes in contact with dissociated 
hydrogen in the voltmeter or on the action of acid 
upon the iron, but not when the iron is exposed to free 
hydrogen. 14. In iron a certain degree of supersat- 
uration corresponds to every strength of the current. 
15. The quantities of hydrogen spontaneously evolved 
from supersaturated iron are proportional to the sur- 
faces of the charged iron.—Dr. Max Thoma. 





CRYSTALLINE TANGHININE FROM THE 
TANGHINIA VENENIFERA OF MADAGASCAR. 
By M. ARNAUD. 


TuIs poisonous principle is concentrated in the 
kernel of the fruit ofan apocyeous tree. The oily mat- 
ter, which forms about 75 per cent. of the kernel, is 
perfectly harmless. Tanghinine is a heart poison, ap- 
proximating to strophantine and ouabaine, but, unlike 
these two, it has a general convulsive action. From 
2°550 kilos. of the kernels the author obtains 25 grms. 
of pure crystalline tanghinine. It is colorless, and 
crystallizes in rhombs from its alcoholic solation. Itis 
anhydrous, and gives no colored reactions. It melts at 
182° to a transparent liquid, and if heated more 
strongly it burns without any residue. It is very spar- 
ingly soluble in water, moderately soluble in ether, 
and freely soluble in strong aleoho!. It deflects the | 
plane of polarized light tothe left. If heated with 
dilute acids it is decomposed, yielding a yellowish resin- 
ous product. No reductive sugars are formed, such as 
are obtained from ouabaine,- strophantine, and the 
other glucosides. It contains rather more carbon than 
ouabaine and strophantine, but, like the two latter, 
no nitrogen. It is therefore neither an alkaloid nora 
glucoside. 





THE TERRESTRIAL ORIGIN OF THE OXYGEN 
RAYS IN THE SOLAR SPECTRUM. 
By J. JANSSEN. 

M. E1rret having placed the tower in the Champ de 
Mars at the author's disposal for the experiments and 
observations which he wished to institute there, he has 
utilized the powerful source of light installed there for 
certain studies of the terrestrial spectrum, with es- 
pecial reference to the origin of the oxygen rays in the 
solar spectrum. 

It is now known that there exist in the solar spectrum 
several groups of rays due to the oxygen contained in 
our atmosphere. But it may be asked if these groups 
are due exclusively to the action of our atmosphere, 
and if the sun’s atmosphere takes no part in them at 
all, or if their origin is twofold ; in a word, are they 
purely terrestrial or terrestrial-solar ? 

To decide this question several methods are possible. 
One of the most certain is that of vibrations, the 
origin of which may be traced to the fine concep- 
tiou of M. Fizeau, and which has been applied by 
M. Thollon, and improved by M. Cornu. In the pre- 
sent case, however, its application would seem to be 
very difficult. . 

e@ may also observe the decrease of intensity which 
the groups undergo as we rise in the atmosphere. By 
the most careful comparisons and by extended obser- 
vations, we may judge if the decrease in the intensity 
of the rays warrants us in inferring their complete dis- 
appearance at the boundaries of the atmosphere. This 
isthe method employed in the last expedition to the 
ri of Mont Blanc (Grands Mulets). Or we may pro- 

by acomparison of equality; arranging a power- 
ful light, with a continuous spectrum, at a distance 
from the instrument, such that the atmospheric stra- 
tum traversed may represent the action of the earth’s 
atmosphere upon the sun’s rays about the zenith. 

These conditions are very happily realized by the re- 





' details, and specifications regularly presented as the 





7,700 meters, which represents approximately the thick- 
ness of an atmosphere having the same weight as the 
terrestrial atmosphere and a density which is uniform 
and equal to that of the atmospheric stratum near the 
sun. Besides, the considerable power of the luminous 
apparatus installed at thesummit of the tower permit- 
ted the use of the instrument which the author had 
employed at Meudon and on the Grands Mulets for the 
sun, e has also used a collecting lens before the slit, 
so as to give the spectrum an intensity comparable to 
that of the solar spectrum in the same instrument 
With these arrangements the spectrum appeared ex- 
tremely bright. he field extended beyond A. The 
group B appeared as intense as with the summer sun 
at noon. he group A was also strongly manifest. 
Other groups were also distinguished, especially that 
of watery vapor; their intensity seemed to agree with 
the hygrometric condition of the atmospheric stratum 
traversed. 

The author wished to — 1e oxygen groups with 
the great spectrometer of MM. Brunner and with M. 
Rowland’s grating, but the limited time during which 
the light was supplied did not permit. 

No oxygen band appeared in the visible spectrum. 
Still, the thickness of the stratum of oxygen traversed 
was equivalent to a column of more than 260 meters of 
oxygen, at a pressure of six atmospheres. This shows 
that for oxygen the rays follow quite a different Jaw 
from the bands. While for the rays the recent experi- 
ment shows that it seems indifferent whether we use a 
colamn of gas of constant density or a column equiva- 
lent in weight but of variable density ; for the bands, 
on the contrary, the absorption taking place according 
to the square of the density, there would be required 
on the surface of the sun an atmospheric thickness of 
more than 50 kilometers for their production. 

Mr. Janssen considers his experiment as merely sup- 
plying an additional fact which requires to be fixed 
with precision and developed. The height at which 
the tower of the Champ de Mars enables the luminous 
focus to be placed, and the power of this focus, promises 
us further experiments of high interest.—Comptes 
Rendus, vol. eviii., p. 1085.—Chem. News. 
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spective positions of the Eiffel tower and the observa- 
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